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ABSTRACT 
 
DEVELOPMENT OF REPRESENTATIVE SPECIES-LEVEL MOLECULAR MARKERS 
AND MORPHOLOGICAL CHARACTER ANALYSIS OF LEUCOTHOID AMPHIPODS 
(CRUSTACEA: AMPHIPODA)  
by Kristine Nicolle White 
May 2010 
Leucothoid amphipods were investigated using morphology and molecular rDNA gene 
sequence fragments.  The morphological diagnostic characters for traditional taxonomy have been 
clarified, a molecular marker for representative species has been developed, and one of the 
current anamorph-leucomorph connections has been confirmed with molecular sequence data.  
Ultimately this study has combined traditional morphological and modern molecular methods to 
clarify the taxonomy and to propose a preliminary phylogeny of the Leucothoidae.  Analysis of 
18S rDNA gene fragments from 13 species in two genera supported the current morphological 
species designations and the separation of the family into two clades.  Combined analysis of 18S 
rDNA and COI mtDNA gene fragments revealed cryptic speciation in one species occurring in 
Belize and Florida.  For the first time in a single work, diagnostic descriptions were presented for 
all extant species of the Leucothoidae.  Fourteen new species of Leucothoe and one new species 
of Paranamixis were described from Lizard Island, Australia.  Morphological cladistic analysis of 
64 species of the “leucothoid clade” and 33 species of the “anamixid clade” supported the 
collapse of the genus Leucothoella and the classification of the genera Anamixis and Paranamixis 
as a single genus.  The poor resolution of trees in these cladistic analyses suggests that rapid 
ancient speciation is likely a driving factor in the evolution of this family. 
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CHAPTER I 
INTRODUCTION TO THE LEUCOTHOIDAE 
The focus of this study is the amphipod family Leucothoidae.  The family currently 
contains 138 species in six genera: Anamixis Stebbing, 1897 (21 spp.); Nepanamixis Thomas 
1997 (4 spp.); Paranamixis Schellenberg, 1938a (13 spp.); Leucothoe Leach, 1814a (96 spp.); 
Leucothoella Schellenberg, 1928 (2 spp.); and Paraleucothoe Stebbing, 1899 (2 spp.).  An index 
of all species is provided in Table 1.1.  The current taxonomy is believed to be separated into two 
clades.  The leucothoid clade, which contains 100 species in the genera Leucothoe, 
Paraleucothoe, and Leucothoella inhabits tropical to polar waters while the anamixid clade, with 
38 species in the genera Anamixis, Nepanamixis, and Paranamixis, prefers tropical to warm-
temperate seas.  Leucothoids are most often found as endocommensals in sessile invertebrates 
such as sponges, ascidians, or mantle cavities of bivalve mollusks.  They are found less frequently 
in crevices in coral rubble.  The problematic taxonomy and poorly understood phylogeny of the 
family limits their use in applied ecological or biogeographic studies and precludes their use as 
bioindicators of the health of the environment.    
Objectives 
The objectives of this study are to clarify the morphological diagnostic characters for 
traditional taxonomy, develop a molecular marker for representative species, and confirm one of 
the current anamorph-leucomorph connections with molecular sequence data.  Ultimately this 
study will combine traditional morphological and modern molecular methods to clarify the 
taxonomy and to propose a preliminary phylogeny of the Leucothoidae. 
Hypotheses tested in this study include:  
1. The conservative morphological homogeneity found in many leucothoid species is due to 
their endo-symbiotic existence. 
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2. This homogeneity obscures ancient stem lines, allowing basal species to appear as 
recently evolved. 
3. More divergence is expected in the DNA sequences than is indicated by the relatively 
conservative morphological features. 
 
Historical Background 
Order Amphipoda   
Amphipods are the most speciose group in the crustacean superorder Peracarida, a taxon 
that also includes isopods, cumaceans, mictaceans, spelaeogriphaceans, lophogastrideans, 
mysidaceans, and tanaidaceans (Siewing, 1951, 1953; Hessler & Watling, 1999; Richter & 
Scholtz, 2001; Martin & Davis, 2001).  Peracarid crustaceans are distinguished from other 
crustaceans in lacking a dispersive pelagic larval stage, having a “brood pouch” derived from 
thoracic epipods, and having an articulated incisor process called the lacinia mobilis (Lincoln, 
1979; Watling, 1983; Martin & Davis, 2001; Lowry & Poore, 2003). With some exceptions, 
peracarid embryos develop in the brood pouch (oostegites) of the female, where they often 
undergo several developmental molts before leaving the pouch (Thomas, 1993b).   
Amphipods are generally separated from other peracarid crustaceans in the following 
characters: carapace typically absent; presence of coxal gills attached to the inner side of several 
limbs; eyes sessile; reduced maxilliped epipod and exopod; seven pairs of limbs; limbs 1-4 
posteriorly oriented; limbs 5-7 anteriorly oriented; limbs 1-2 (gnathopods) generally subchelate; 
oostegites not shed between broods; and abdomen segments 1-3 with swimming legs (Lincoln, 
1979; Watling, 1983; Lowry, 2003).  Dahl (1977) presented a structural plan for the Amphipoda  
suggesting the following characters as synapomorphies: deep coxal plates of gnathopods 1-2 and 
pereopods 3-4 emphasizing lateral compression; expansion of pereopods 5-7 bases generally 
increasing in size from 5-7 with linear bases being a secondary character; deep epimeral plates; 
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Table 1.1 Index of leucothoid species arranged by clade, valid as of 10 March 2010 
Anamixid clade  
 
Anamixis Stebbing, 1897 
Anamixidae Stebbing, 1987 
Leucothoides Shoemaker, 1933 
A. aldabra 
A. barnardi 
A. bazimut 
A. cavatura 
A. dentatus 
A. excalibur 
A. falarikia 
A. grossimana  (= Nepanamixis 
Thomas, 1997) 
A. hanseni 
A. jebbi 
A. kateluensis 
A. linsleyi [nomen nudum] (= 
Anamixis pacifica Barnard, 
1955) 
A. mahe 
A. moana 
A. nedcampensis 
A. ningaloo 
A. pacifica 
A. papuaensis 
A. stebbingi 
A. tangaroa 
A. torrida 
A. vanga 
A. yarrega 
 
 
 
Leucothoides Shoemaker, 1933a  [nomen 
nudum] (= Anamixis Stebbing, 1897 or 
Paranamixis Schellenberg, 1938) 
L. linsleyi (= Anamixis pacifica 
Barnard, 1955) 
L. pottsi (= Anamixis cavatura 
Thomas, 1997 or Anamixis torrida 
Barnard, 1974) 
L. torrida (= Anamixis torrida 
Barnard, 1974) 
L. yarrega (= Anamixis yarrega  
Barnard, 1974) 
 
 
Nepananamixis Thomas, 1997 
N. dianthus 
N. grossimana 
N. torreanus 
N. vectoris 
 
 
Paranamixis Schellenberg, 1938 
P. aberro 
P. bocki 
P. clarkae 
P. denticulus 
P. excavatus 
P. fijiensis 
P. indicus 
P. jiigurru 
P. kanu 
P. ledoyeri 
P. madagascarensis 
P. misakiensis 
P. vestigium 
  
  
Leucothoid clade  
 
Leucothoe Leach, 1814 
Cuviera Leach, 1814 
Lycesta Savigny, 1816 
Leucothoella Schellenberg, 1928 
Leucothopsis Ledoyer, 1972 
L. acanthopus 
L. acutilobata 
 
L. adelphe 
L. affinis 
L. alata 
L. alcyone 
L. Antarctica 
L. angusticoxa 
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Table 1.1 (continued). 
 
Leucothoe ctd..  
L. articulosa (original designation 
= Cancer articulosus Montagu, 
1804).  
L. ashleyae 
L. assimilis 
L. banwarthii 
L. barana 
L. basilobata 
L. bidens 
L. boolpooli 
L. bova 
L. brunonis 
L. campi [nomen novum] 
L. cheiriserra 
L. commensalis 
L. crenatipalma 
L. ctenochasma 
L. ctenochir 
L. dentata 
L. denticulata 
L. dentitelson [nomen nudum] (= 
Leucothoe euryonyx Walker, 
1901)  
L. diemenensis 
L. dolichoceras 
L. epidemos 
L. eumilli 
L. euryonyx 
L. flammosa 
L. furina 
L. garifunae 
L. gavialis 
L. germanalcyone 
L. goowera 
L. gracilis 
L. grandimana 
L. grandimanus [nomen nudum] (= 
Leucothoe grandimana 
Stimpson, 1853) 
L. hendrickxi 
L. hipposideros 
L. hyhelia 
L. imparicornis [nomen nudum] (= 
Leucothoe lilljeborgii Boeck, 
1861) 
L. incisa [nomen novum] 
L. kensleyi 
L. laevipalma 
L. laticoxa  
L. laurensi  
L. leptosa 
L. lihue 
L. lilljeborgii 
L. macrodonta [nomen novum] 
L. madrasana 
L. makrommatos 
L. mateusae [nomen novum] (= 
Leucothoe campi Mateus & 
Mateus, 1986) 
L. micronesiae 
L. miersi 
L. minima 
L. minuscule 
L. nagatai 
L. neptunea 
L. novaehollandiae (= 
Paraleucothoe novaehollandiae 
Haswell, 1978) 
L. oboa 
L. occidentalis 
L. occulta 
L. odontiskos 
L. orkneyi 
L. ortizi 
L. pachycera 
L. pacifica 
L. parthenopaea [nomen nudum] 
L. pollexa 
L. predenticulata 
L. procera 
L. quadrimana [nomen nudum] (= 
Leucothoe euryonyx Walker, 
1901) 
L. richiardii 
L. richiardii macrodonta [nomen 
nudum] (=Leucothoe  macrodonta 
Barnard & Karaman, 1991) 
L. richiardii richiardii (=Leucothoe 
richiardii Lessona, 1865) 
L. rostrata 
L. rudicula 
L. safiae 
L. saron 
L. serrata 
L. serraticarpa 
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Table 1.1 (continued). 
 
Leucothoe ctd. 
L. sparsa 
L. spinicarpa (original designation 
Gammarus spinicarpus 
Abildgaard, 1789) 
L. spinicarpa var. commensalis 
[nomen nudum] (= Leucothoe 
commensalis Haswell, 1879) 
L. spinicarpa var. occidentalis 
[nomen nudum] (= Leucothoe 
occidentalis Reid, 1951)L. 
spinicarpus [nomen nudum] (= 
Leucothoe spinicarpa 
Abildgaard, 1789) 
L. spinulosa 
L. stegoceras 
L. stylifera 
L. tarte 
L. thula 
L. tolkieni 
L. trailli 
L. tridens 
L. tridens recifensis [nomen 
nudum] (= Leucothoe tridens 
Stebbing, 1888) 
L. ubouhu 
L. undulata 
L. urospinosa 
L. uschakovi 
L. venetiarum 
L. wuriti  
 
 
 
 
Leucothopsis Ledoyer, 1972  [nomen nudum] 
(= Leucothoe Leach, 1814) 
L. angusticoxa (= Leucothoe 
angusticoxa Barnard & 
Karaman, 1991) 
 
 
Lycesta Savigny, 1816  [nomen nudum] (= 
Leucothoe Leach, 1814) 
L.  furina (= Leucothoe furina Barnard & 
Karaman, 1991) 
 
 
Cuviera Leach, 1814  [nomen nudum] (= 
Leucothoe Leach, 1814) 
 
 
Leucothoella Schellenberg, 1928  [nomen 
nudum] (= Leucothoe Leach, 1814) 
L. bannwarthi (= Leucothoe 
bannwarthi Barnard & Karaman, 
1991) 
L. gracilis (= Leucothoe gracilis 
Haswell, 1879) 
 
 
Paraleucothoe Stebbing, 1899 
P. brevidigitata [nomen nudum] (= 
Paraleucothoe novaehollandiae) 
P. flindersi 
P. novaehollandiae 
 
 
and the division of abdomen segments into the pleosome and urosome.  The key to this functional 
model is the ventral groove running from the maxilliped to uropod 1 and the pleopods producing 
a current to sweep through the groove (Dahl, 1977).  Bousfield (1983) proposed that sexual 
dimorphism in gnathopods, lower lip inner lobes distinct or fused, coxae 5-7 anterolobate, 
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uropods 1-2 irregular/serrate/bare; and telson lobes fused are apomorphic characters and that the 
biramous uropod 3 is a plesiomorphic character.   
The Amphipoda currently contains approximately 10,800 described species (Thomas, 
1993a; Debelius, 1999; Peart, 2004; Thomas, pers.com.).  The four accepted suborders of the 
Amphipoda are the Corophiidea (~1500 species); Gammaridea, (~9000 species); Hyperiidea 
(~300 species); and Ingofiellidea (40 species).  Bousfield (1973) considers amphipods to be the 
most recently evolved and modern of the higher crustacean groups in terms of morphology and 
life cycles.  The fossil record of amphipods, consisting of 24 species, dates back to the Eocene, 
while the fossil records of the Isopoda and Decapoda date back to the Permian and Carboniferous, 
respectively (Bousfield, 1973, 1983).  Drift chronologies provide a time scale for the evolution of 
the Amphipoda, which are likely Tethyan taxa.  The separation of Laurasia from Gondwana in 
the late Triassic-mid Triassic and the breakup of Gondwana in the Cretaceous - early Tertiary 
indicate the probable minimum age of the presumed common ancestor for the Amphipoda.  
Commensal Leucothoidae are probably from the Upper Cretaceous, which is unquestionably 
modern (Bousfield, 1983).   
Despite their relatively recent appearance, amphipods are among the most abundant, 
widespread, and taxonomically diverse organisms in marine environments.  They are major 
components of the marine seascape in their size range, 2-15 mm (Thomas, 1993a), and are an 
important prey source for fish and other invertebrates (Thomas, 2004).  The relationships of the 
Malacostraca to other crustacean taxa are extremely controversial (Lauterbach, 1975; Schram, 
1986; Walossek, 1993: Moura & Christoffersen, 1996; Schram & Hof, 1998; Ax, 1999), while 
the phylogenies of amphipods and peracarids are greatly debated and continue to be a source of 
disagreement among scientists. Dahl (1977) presumed that the Amphipoda were at the base of the 
peracarid evolutionary tree and that early peracarid crustaceans were benthic with waves of 
adaptive radiation leading to the extension of their range.    
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Benthic amphipods occur in both hard and unconsolidated substrates.  They include free-
living, tubicolous, infaunal, and domicilous species (Thomas, 1993b), and many exhibit highly 
specific habitat and niche requirements.  Such specializations are typically associated with 
particular diets, which include mud-ingesting, sand processing, lignivory, detritus feeding, slime-
lapping, filter feeding, carrion ingestion, omnivory, corprophagy, and herbivory (Barnard, 
1971b).  Amphipods are often cited as ecto- or endocommensal associates of a variety of sessile 
invertebrate hosts.  Ectocommensal species cling to the outer surface of their host with their 
pereopods (Barnard, 1965), whereas endocommensals live within another organism.  Some 
examples of amphipods living as ecto- or endocommensal associates are listed in Table 1.2.  
Suborder Gammaridea 
Gammaridean amphipods are very diverse, exhibiting many different life styles, 
including scavengers (lysianassids); predators (lysianassids); mimics (pleustids); suspension-  
feeders (ampeliscids, corophioids); detritus-feeders, herbivores (algal-feeders such as ampithoids, 
wood-feeders such as chelurids); commensal filter feeders (leucothoids); ectoparasites 
(trischizostomids, lafystiids) and farmers (paracalliopids, podocerids) (Stoddart et al., 2003).   
The suborder Gammaridea is defined by the following characters: body typically laterally 
compressed; head with six pairs of appendages (antennae 1 and 2, mandibles, maxillae 1 and 2, 
maxilliped); pereon with seven segments; and abdomen with six segments divided into the 
pleosome and urosome (Lincoln, 1979).  Barnard (1974a) describes the most primitive 
gammaridean amphipod as having a fully developed accessory flagellum, cleft and laminar 
telson, sexually diverse gnathopods, contiguous coxae, anterior coxae not reduced, all palps 
present and fully articulate, mandibular molar heavily triturative, uropod 3 with a short peduncle 
and equally elongate rami, and eyes paired.       
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Table 1.2 Reports of commensal amphipod families 
 Amphipod families Host Reference 
    
Ectocommensal Hyalidae, Podoceridae Green Sea Turtle, 
Chelonia midas 
(buccal and cloacal 
regions) 
Barnard, 1965 
    
 Amphilochidae, 
Caprellidae, Leucothoidae, 
Lysianassidae, Melitidae, 
Pleustidae, Stenothoidae 
Sea anemones Vader, 1983b 
    
 Hyperiidae Gelatinous 
zooplankton 
Vader, 1983b 
    
 Amphilochidae, 
Caprellidae, 
Colomastigidae, 
Dexaminidae, 
Ischyroceridae, 
Lysianassidae 
Echinoderms Vader, 1970, 1978 
 
    
 Amphithoidae, 
Biancolinidae, Hyalidae 
Macroalgae Poore et al., 2000 
    
Endocommensal Calliopidae, Corophiidae, 
Gammaridae, Hyalidae, 
Leucothoidae, 
Stenothoidae 
Mollusks (mantle 
cavities) 
Ledoyer, 1979a; Ortiz, 
1975; Vader, 1972c; 
Vader & Beehler, 
1983; Thomas & 
Klebba, 2006, 2007 
    
 Laphystiopsidae Crinoids (aboral 
discs) 
Vader, 1978 
    
 Hyperiidae Antarctic salps Phlegler et al., 2000 
    
 Calliopidae, 
Colomastigidae, 
Dexaminidae, 
Leucothoidae, 
Lysianassidae, Melitidae, 
Parampithoidae, 
Stegocephalidae, 
Stenothoidae 
Sponges and 
tunicates 
Barnard, 1955; 
LeCroy, 1995; 
Thomas, 1979; Vader, 
1984a, 1984b; Thomas 
& Klebba, 2006, 2007  
    
 Amphilochidae Hydroids  Barnard & Thomas, 
1983 
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The higher-level classification of Suborder Gammaridea is unstable, with little 
phylogenetic evidence to show relationships within or between groups (Stoddart et al., 2003).  
There are few straight-line evolutionary sequences in the Gammaridea with a high prevalence of 
convergent evolution (J.L. Barnard, 1974a).    The Gammaridea is considered the most primitive 
suborder and gammaridean subfamilies and other suborders are believed to have radiated from 
basic gammarideans (Kim & Kim, 1993; Barnard, 1969a; Barnard & Barnard, 1983).  Barnard 
suggested that the Corophioidea may be the “alternative basic gammaridean,” but this is not 
generally accepted (1974a).     
Family Leucothoidae 
Leucothoid amphipods are a highly evolved family of gammaridean amphipods, with the 
reduction or loss of an accessory flagellum, loss of molar structures, reduced basal lobes of the 
maxilliped, carpochelation on gnathopod 1, and elongation of the uropod 3 peduncle.  The 
anamixid genera of this family appear more highly evolved than the leucothoid genera, with the 
loss of all structures in mandibles and maxillae.  Leucothoids have descended from a pool of 
ancestors similar to the Liljeborgiidae, which have a large accessory flagellum, some loss of 
molar structure, and rudimentary carpochelation of gnathopod 1.  Members of the Eusiridae also 
share the reduced or absent accessory flagellum and show adaptations to inquilinous habitats and 
modifications to coxae, mandibles, and gnathopods (J.L. Barnard, 1974a).        
Leucothoids have successfully exploited cryptic/commensal habitats worldwide.  As with 
all amphipods, their opposing limbs allow them to move into habitats that are unavailable to most 
marine invertebrates.  Vader (1983a) grouped the Leucothoidae with the Amphilochidae, 
Cressidae, Pagetinidae, Sebidae, and Stenothoidae; all of which show a strong tendency toward 
association with large invertebrates.  Many of these families feed on the host tissues or secretions.  
Direct association with invertebrate hosts may have set up a strong selection pressure toward the 
development of prehensile pereopods, which are used to cling to the host (Vader, 1983a).  
Leucothoid amphipods generally exhibit endocommensal associations with sponges, ascidians, or 
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bivalve mollusks.  They have also been collected from branchiopods (Vader, 1970) and sea 
anemones (Ortiz, 1975; Vader, 1983b).  Host preference patterns can provide valuable ecological 
data about the amphipods and the hosts.   
Ascidians provide a complex substratum for invertebrate symbionts; however, they 
contain some anti-fouling substances, which may deter some organisms from inhabiting them.  
There has been little focus on peracarid crustaceans as symbionts of ascidians to date 
(Voultsiadou et al., 2007).  Sponges make up a significant amount of biomass on coral reefs 
(Wilkinson & Cheshire, 1989).  Many sponges produce toxic secondary metabolites, which can 
aid in acquisition and maintenance of space (Jackson & Buss, 1975), deterrence of predators 
(Paul, 1992; Chanas & Pawlik, 1997), and prevention of microbial buildup and biofouling (Paul, 
1992; Henrikson & Pawlik, 1995; Thompson et al., 1997; Skilleter et al., 2005).  It is unclear 
what effect these chemicals have on the commensal organisms associated with the sponges 
producing them.  The epifaunal communities in sponges are dependent on several factors, 
including availability of space (Pearse, 1950; Villamizar & Laughlin, 1991), variation in sponge 
morphology (Koukouras et al., 1992; Klitgaard, 1995), and local environmental conditions 
(Pearse, 1950; Westinga & Hoetjas, 1981; Peattie & Hoare, 1981; Ribeiro et al., 2003; Skilleter et 
al., 2005).    
The most obvious adaptation of leucothoids to commensalism is filter feeding.  It is 
possible that some species of Leucothoe may actually use their mouthparts and ventral cephalic 
keel to pierce the host and eat its tissue, although most species apparently filter feed (Thomas & 
Taylor, 1981). Thomas & Taylor (1981) observed Anamixis cavatura within its host utilizing 
passive filtering and trapping of food particles as its only feeding method.  The enlarged 
gnathopods with specialized setation patterns are used to form a cup for filtering particulate 
matter out of seawater.  This allows the amphipods to exploit the sponge or ascidian host’s 
method of filter feeding.  The dorso-ventrally flattened body shape and large coxae may also aid 
in directing a feeding current that is powered by the host or their pleopods toward the mouth.  The 
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lack of a molar, reduced maxilla 2 outer plate, and often stubby maxilla 1 palp in members of the 
genus Leucothoe and the further reduced, fleshy mouthparts in members of Anamixis, 
Nepanamixis, and Paranamixis hypermales are further evidence that this family does not do much 
food processing before ingesting. Species that occur in bivalve molluscan hosts are specialized as 
they are often more setose than other species.  For example, Leucothoe flammosa Thomas & 
Klebba, 2007 has long distal setae on its gnathopod 1 carpus, which it uses to clean itself and 
most likely eats the collected host mucous after cleaning. 
Ecologically, it appears that leucothoids have developed extended parental care, utilizing 
the host sponge or ascidian as a “home.”  Thiel (1999) documented “Leucothoe spinicarpa” as 
having extended parental care in ascidian hosts with clear patterns of juveniles leaving the host 
upon maturity.  In some cases, a pair of juveniles would take over the host of the parents.  
Thomas (1997) documented the complex social and behavioral structure in leucothoid amphipods 
inhabiting the branchial cavities of sponges and ascidians.  The anamixid branch of the 
Leucothoidae shares characteristics typical of eusocial organisms.  These characters include 1) 
living in colonies of overlapping generations, 2) reproduction restricted to a few individuals in 
each colony, and 3) functional sterility of remaining members, who are organized into “castes” 
(e.g. different morphological features) (Michener, 1969).  Based on behavioral and ecological 
studies, anamixid amphipods clearly demonstrate two of the three criteria for eusociality (Brooks 
et al., 1995; Thiel, 1999; Thomas, 1979; 1997; Thomas & Klebba, 2007).  The third, a 
reproductive caste system is highly likely, but has yet to be documented with direct evidence.  
There are often multiple ovigerous females present in a host, but it is unclear if the anamorph 
male or the leucomorph males are reproducing. 
Spanier et al. (1993) wondered why there was no report of eusociality in Crustacea 
although there have been many reports of nesting in cavities, overlapping generations, restricted 
dispersal, and parental care.  Many crustacean taxa, such as amphipods, tanaids, and isopods meet 
one, but not all of the criteria for eusociality, and might therefore be better described using the 
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continuum of eusociality described by Sherman et al. (1995).  Harvell (1994) hinted at eusociality 
in colonial cnidarians, bryozoans, and urochordates based on polymorphism.  He compared them 
with eusocial insects and stressed the organization and sharing of resources of the colonies.     
When Duffy (1996) reported eusocial behavior in the sponge-dwelling alpheid shrimp 
Synalpheus regalis living in colonies of greater than 300 individuals with one reproductive 
female, eusociality was known only in terrestrial species, particularly insects.  The evidence of 
direct development and allozyme data suggested that all members of a colony are siblings, of 
which some breed and others defend the colony against intruders.  Duffy added evidence of five 
more eusocial species in 2003.  Based on ecology and behavior, these five species are clearly 
eusocial, and based on mitochondrial Cytochrome Oxidase I (COI) and 16S sequences, four of 
these species form a monophyletic clade, suggesting an evolutionary origin of eusociality.   
Eusociality may be discovered in many marine commensal crustaceans that have been 
documented as living in social groups with limited dispersal.   It seems that living inside a host 
that provides protection and food is an ideal place to raise a family and a good way to enhance 
survival and proliferation of the species.  There is great potential for eusociality in coral reef 
habitats, which provide shelter and food to so many invertebrates who will defend their nests.  
Knowing the life histories of the groups of organisms will aid in knowing which groups have a 
higher potential for eusociality.  For example, if kin aggregation is common in a species, that 
species may be more likely to modify its behavior toward eusociality.  Another major factor may 
be the ability of a species to compete for a host.  Weaker competitors will have less space and 
therefore, less opportunity to develop a eusocial system.  Such behavioral, trophic, and habitat 
specializations of amphipods, coupled with their limited dispersal capabilities makes them 
excellent candidates for distributional and ecological studies.  The ecology of leucothoid 
amphipods, particularly inhabiting sessile hosts without a means of dispersal, lends itself to 
cryptic speciation in the family.  
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Speciation 
Local adaptation plays an important role in the formation and maintenance of boundaries 
for species and may be responsible for their extant patterns in the distribution, abundance and 
ecological roles.  These processes help to maintain genetic variation within and among 
populations and can be used to predict responses of the populations to disturbance.  Convergent 
evolution can lead to phenotypic plasticity within marine species based on stress response, 
feeding preferences, defense, and reproductive strategies (Sotka, 2005).   
Most marine species have long been thought to have great dispersal abilities and 
therefore rarely adapt locally, which in turn would homogenize genetic differences generated by 
local selection.  Findings of highly restricted dispersal suggest a high likelihood of local 
adaptation, especially among invertebrates utilizing a relatively large host.  A large host will 
impose strong selection on feeding habits, life histories, and morphology of the commensal 
invertebrates.  These pressures facilitate evolution of genetic differences among populations, 
suggesting that local adaptation is common among marine invertebrates such as amphipods, 
isopods, worms, and crabs (Sotka, 2005). 
Local adaptation requires restricted gene flow, which may arise from low dispersal rates 
or habitat selection.  Local adaptation has been proven in northern and southern populations of 
the amphipod Ampithoe longimana.  Comparison of populations showed a much stronger 
preference for Dictyota in the southern populations and greater fitness than in the northern 
populations, where Dictyota was not naturally available (Duffy & Hay, 1994; Sotka, 2005).   
Studies of the snapping shrimp Synalpheus brooksi on the Caribbean coast of Panama 
showed dense colonies with few mature females in Agelas clathrodes when compared to colonies 
in Spheciospongia vesparium and reported a strong allozyme frequency difference among 
shrimps from different reefs.  Host choices are often mediated by chemistry, making it difficult to 
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recognize species boundaries (Knowlton, 1993; Sotka, 2005).  Ecology of small invertebrates is 
often dependent on predator avoidance and mating choices.   
Reaka-Kudla (1997) noted that cryptic reef species with direct development exhibit 
relatively higher levels of endemicity than those with a dispersive pelagic larval stage, and she 
suggested that such species with restricted distributions might more accurately reflect historical 
evolutionary events.  The presence of core global genera within the Amphipoda suggests 
associations with geotectonic processes with localized speciation accounting for high levels of 
regional endemism (Kensley, 1998; Thomas, 1997, 2002, 2004).  Knowledge about both global 
and regional levels of endemicity can be informative for developing strategies that conserve 
marine biodiversity.  However, the limited and specialized taxonomic information about the 
Amphipoda and many other marine invertebrate groups is not routinely incorporated into marine 
resource management actions. 
Statement of Problem 
Several understudied invertebrate groups, such as the amphipod family Leucothoidae, are 
critical elements of food webs in marine ecosystems.  A lack of sufficient taxonomic and 
phylogenetic data about these understudied groups limits their utility in investigations of 
evolutionary diversity, biogeography, and environmental effects.  Increasingly, anthropogenic 
stresses threaten marine ecosystems and their component species, especially in the tropics 
(Wilson, 1985; Roberts, 1988; NSF, 1989; Williams & Williams, 1990; Thomas, 1993a, 1997; 
Garzon-Ferreira et al., 2002; Novotny et al., 2005).  
Small crustaceans inhabiting interstitial or cryptic habitats such as benthic amphipods 
that have direct development, low dispersal rates, and high levels of endemism are highly 
susceptible to extinction events (Reaka-Kudla, 1997); many such species may become extinct 
before they are documented.  The inability to accurately identify and document tropical marine 
biodiversity hinders the further understanding and management of complex marine systems such 
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as coral reefs.   The lack of reliable taxonomic data precludes further understanding of the 
distribution patterns and processes of amphipods (e.g. dispersal, vicariance, or other 
mechanisms).   
According to Wheeler (2004) taxonomy is a hypothesis-based science that underpins all 
other types of biological research. Scientific names provided by taxonomists allow precise, clear 
communication about species while predicting taxonomic character distributions (Wheeler, 
2004).  Taxonomists observe and record morphological features that allow species to be 
identified.  The available taxonomic data indicate less about the known level of taxonomic 
knowledge than it relates to the attention given to particular groups of organisms.  May (1994) 
calculated that one-third of taxonomists study plants (~270,000 species) and the other two-thirds 
study vertebrates (~40,000 species) and invertebrates (~1.3 million species).   There is a need to 
focus dwindling taxonomic expertise on groups and areas historically reported to be important 
sources of biodiversity in order to understand the processes and patterns that sustain marine 
biodiversity (Thomas, 1996a).  Molecular tools provide an excellent method for confirming 
species determination and providing data for phylogenetic studies.   
To date, there is one published molecular study involving the Leucothoidae (Richards et 
al., 2006), and it uses the partial Cytochrome Oxidase I (COI) gene to study the phylogeography 
of two leucothoid species.  This study reported high levels of intraspecific genetic distance for 
COI in Leucothoe ashleyae, suggesting that cryptic speciation may be occurring, resulting in 
morphologically identical but genetically different individuals.   GenBank lists Richards’ 
sequences for these two species and only two other unpublished sequences for the Leucothoidae, 
which are complete 18S rRNA sequences.  There are currently 4,125 entries for the Amphipoda 
in GenBank, the majority of which are for Gammaridean amphipods, with the majority of those in 
the family Gammaridae.  Molecular data will be extremely useful in sorting out cryptic species 
and in defining the importance of morphological characters in species differentiation and in 
constructing a phylogeny of the family.    Finding species-level molecular markers for the 
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Leucothoidae will also provide a means to connect leucomorph-anamorph counterparts when not 
collected together from the same host.  This research has tested the use of nuclear 18S as a 
species-level molecular marker for representative species of the Leucothoidae.  
Importance of Study 
I have developed a strategy and produced data that will facilitate the revision of the 
Leucothoidae (sensu lato) as well as other families based on both morphological and molecular 
data.  Ecological studies will also benefit once all species designations are clarified.  Knowing the 
evolutionary descent of the Leucothoidae will allow its members to be used as bioindicators in 
the tropics as many amphipod species are currently being used in other parts of the world 
(Thomas, 1993a).  Examples include Talitrus saltator, a bioindicator of the anthropogenic effects 
on supralittoral sand on the Tuscany coast (Ugolini et al., 2008); the amphipod community living 
with Bugula neritina in Algeciras Bay (53 species), a bioindicator of sedimentation and 
hydrodynamic forces (Conradi et al., 1997); caprellid amphipods, a stress bioindicator in Ceuta 
(Guerra-Garcia & Garcia-Gomez, 2001) and a monitoring tool for coral reefs at Mauritius Island 
(Guerra-Garcia & Koonjul, 2005); benthic amphipods, a bioindicator of the impact of oil spills on 
soft-bottom macrobenthic communities from the Amoco Cadiz oil spill in 1978 and the Aegean 
Sea oil spill in 1992 (Gomez-Gesteira & Dauvin, 2000); Gammarus locusta, a potential 
bioindicator of copper and toxicity (Correia et al., 2002); amphipod assemblages, indicators of 
the effects of invasion by Caulerpa racemosa var. cylindracea in shallow-water habitats along the 
southeast Iberian Peninsula (Vazquez-Luis et al., 2009); amphipod composition and distribution, 
indicators of pollution levels along the rocky French Mediterranean coast (Bellan-Santini, 1980); 
and benthic amphipods, bioindicators of mercury levels in the Okefenokee swamp of southeast 
Georgia, as they contain the highest levels of mercury of all invertebrates studied (George & 
Batzer, 2008).   
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I have clarified morphological characters using cladistic analyses and molecular data.  
Hennig’s axiom states that primitive characters are only useful to define taxa and that only 
synapomorphies can determine relationships between taxa.  However, the assessment of primitive 
or derived characters is subjective, where similarities of form suggest affinity but may mask 
convergent evolution that is occurring due to development being mediated by the needs of 
function (Schram, 1983). 
Improved knowledge of methods to analyze phylogenetic relationships and phylogenetic 
community structure will provide additional insight into the relationships between community 
composition and species richness.  Biogeographic hypotheses will have a strong basis and good 
species-assessment techniques that will allow for more effective conservation of valuable marine 
biodiversity once species can be identified with confidence.  This study will allow us to find 
instances of convergent evolution and homoplasies partially based on local adaptations to host 
types and environmental conditions.  
Taxonomic Background 
Abildgaard (1789) described the first species now recognized as a leucothoid – Leucothoe 
spinicarpa – from the Skagerrak Sea, Denmark.  Leach (1814) established generic and familial 
diagnoses of the Leucothoidae, and the early works of Sars (1895) and Stebbing (1888, 1906) 
provided consistency in leucothoid taxonomy.  More recent contributions in the group include the 
works of Chevreux & Fage (1925), Schellenberg (1938a), J.L. Barnard (1955, 1970, 1972a, 
1974b, 1978, Krapp-Schickel (1975, 1989), Myers (1985), Ledoyer (1982, 1986), Barnard & 
Thomas (1983), Thomas (1995, 1997), Stoddart et al.(2003), Thomas & Klebba (2006, 2007), 
and White & Thomas (2009).  Except for a monographic treatment of the anamixid clade 
(Thomas, 1997), monographic or revisionary treatments within Leucothoidae are lacking.  
Baldinger (2001) reported that in the Caribbean, most Leucothoe species are known from scarce 
records or new species descriptions (e.g. Shoemaker, 1933a, 1935a; Ortiz & Lalana, 1981, 1989, 
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1994a, 1994b, 1996; Thomas & Barnard, 1983a; Ortiz & Nazabal, 1984a, 1984b; Ortiz & 
Lemaitre, 1994; Ortiz & Perez, 1995; Thomas & Ortiz, 1995).   
Historically, most early species descriptions lacked taxonomic subtleties and 
technological tools now routinely available to modern researchers (Minelli, 1993).  Many 
museum amphipod specimens were collected incidentally from larger faunal collection efforts 
and lack host data that may prove useful in later reports and descriptions of these species.  
Additional problems include improperly preserved, damaged, or lost specimens.   
Taxonomic confusion in leucothoids presents many challenges.  As a prime example, 
although the holotype of L. spinicarpa has been lost, this has become the most frequently cited 
leucothoid species, with a supposed global distribution and a depth range of intertidal to 3,600 
meters.  These reports contradict the typically highly specific habitat requirements of leucothoid 
amphipods and suggest that different species have been wrongly assigned to L. spinicarpa.  
Crowe (2006) designated a neotype with her redescription of Leucothoe spinicarpa. She listed 
only two synonymies, ignoring hundreds of references to L. spinicarpa.  These references cannot 
currently be considered as synonymies, and the material reported as L. spinicarpa will have to be 
examined before confirming or refuting that they are L. spinicarpa.  Because leucothoids were 
abundant and easily recognized in shallow coastal waters, numerous new species were described 
in the late 1700s to mid 1800s.  Today, these early descriptions are of little taxonomic value 
because of their incomplete nature and stylized illustrations.   
Examples of taxonomic inconsistency are rife, as exemplified by Leucothoe tridens, 
originally described by Stebbing (1888) from New Zealand at a depth of 2000 m.  Leucothoe 
tridens has since been reported from throughout the Pacific and Atlantic oceans at depths as 
shallow as 30 m.  Published illustrations show variations of its "diagnostic" characteristics.  
However, the primary diagnostic feature used in the original description, the tridentate apex of the 
telson, is common in many species of Leucothoe, and is thus of little taxonomic utility (Thomas 
& Klebba, 2007). 
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Barnard (1972a) recognized Paraleucothoe flindersi Stebbing, 1888 – originally 
described from the Torres Strait – as a distinct species and he subsequently treated Paraleucothoe 
brevidigitata Miers, 1884 from the same area (Thursday Island) as a senior synonym of P. 
novaehollandiae (Barnard, 1974b).   Barnard & Karaman (1991) later suggested that 
Paraleucothoe contains only P. novaehollandiae (Haswell, 1879a), with both P. flindersi and P. 
brevidigitata as junior synonyms.  Lowry et al.(2000) re-established P. flindersi based on “a 
number of morphological differences.”  The original description of P. flindersi even showed 
some discrepancies.  The written portion described a two articulate maxilla 1 palp, yet the 
illustration showed a one articulate palp, which was one of the generic diagnostic characters for 
Paraleucothoe.  
Recent studies in Hawaii reported P. ?flindersi as an “introduced species” (Muir, 1997).  
If so, P. ?flindersi was likely co-introduced with its host sponge, Mycale sp. Gray, 1867.  
Observation of Hawaiian specimens indicates differences from original P. flindersi figures, 
suggesting Hawaiian P. ?flindersi is likely a species distinct from P. flindersi, possibly belonging 
to Leucothoe rather than Paraleucothoe.   
The genus Leucothoella Schellenberg, 1928 is also a source of debate (type-species 
Leucothoella banwarthii Schellenberg, 1928).  Schellenberg erected the genus in 1928 based on 
the slender, depressed body, coxae 1-4 being broader than long and acutely pointed, posterior 
margin of coxa 4 convex, anterior lobes of coxae 5-6 longer than posterior lobes, and bases of 
pereopods 5-7 only slightly expanded.    Since the erection of Leucothoella, the only other species 
moved into this genus was Leucothoella gracilis (Haswell, 1879a).  Barnard & Karaman (1991) 
defined Leucothoella as a subgenus of Leucothoe, listing the only difference between 
Leucothoella and Leucothoe as coxa 2 being broader than long, with sharp corners.  Lowry et al. 
(2000) resurrected the genus Leucothoella based on the unique morphology of coxa 2 and the 
slightly expanded bases of pereopods 5-7.  The validity of this genus will be tested here.         
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Thomas & Barnard (1983a) published details of the transformation of Leucothoides pottsi 
(Dana, 1852) males into males of Anamixis hanseni (Stebbing, 1897) [now Anamixis cavatura 
(Thomas, 1997)].  Because vastly different developmental stages occur together, anamixids and 
leucothoids had been treated as separate families.  Lowry et al. (2000) synonymized Anamixidae 
under Leucothoidae.  I describe the Leucothoidae as including both anamixid and leucothoid 
clades.   
Members of the anamixid clade exhibit extreme sexual dimorphism.  During a single 
molt, developing males undergo immense changes, including reduction of the mouthpart field, 
which becomes dominated by maxilliped palps and ventral keel (Thomas, 1981), and inflation of 
the second gnathopods.  The gnathopods had been curled inside the smaller second gnathopods of 
the preceding stage (Thomas & Barnard, 1983a).  These modified males are called “anamorphs” 
and are currently placed in the genera Anamixis, Paranamixis, and Nepanamixis.  Females and 
developing males are called “leucomorphs.”  To date, six anamixid males have been paired with 
their leucomorph counterpart (Anamixis bazimut [undescribed], Anamixis cavatura, Anamixis 
jebbi, Anamixis vanga, Nepanamixis dianthus, and Paranamixis fijiensis [undescribed]), but 
many taxa remain to be joined with their transformational counterparts (Thomas, 1997).  
Members of the leucothoid clade (Leucothoe, Paraleucothoe, and Leucothoella)  do not exhibit 
the strict host selectivity, pronounced sexual dimorphism, and extended juvenile stages as found 
in Anamixis, Nepanamixis, and Paranamixis as shown by Thomas (1997).  
Male and female Leucothoe are similar in most features, with slight sexually dimorphic 
features found primarily in males.  Females are usually larger than males, yet males have a 
relatively larger second gnathopod, and relatively more prominent characters than females.  
Hume et al. (2005) concluded that the relatively larger gnathopod 2 of male gammarid amphipods 
typically functions in “grasping, securing, guarding, or stimulating” the female prior to 
copulation.   
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Paraleucothoe novaehollandiae Haswell, 1879a (= Paraleucothoe brevidigitata Miers, 
1884) has been reported as commensal in the stalked ascidian Pyura stolonifera Heller, 1878 
(Dalby, 1996).  Members of Paraleucothoe exhibit intermediate sexually dimorphic characters 
that suggest Paraleucothoe may bridge the anamixid and leucothoid clades in this feature.  The 
first gnathopods of Paraleucothoe novaehollandiae exhibit a large, distinctively shoe-shaped 
propodus in the male compared with a smaller, more rounded, and more setose one in females.   
The male gnathopod 2 of P. novaehollandiae also is larger and less setose than the female 
gnathopod 2.  In P. novaehollandiae, the propodus and carpus of the male gnathopod 1 are larger 
and more developed than in the female, whereas the female gnathopod 2 is narrower and more 
setose on anterior and posterior margins of the basis (Barnard, 1972a).  
Morphological similarity can mask the evolutionary history by stabilizing selection due 
to adaptation to homogenous environments (Palumbi & Benzie, 1991; Meland & Willassen, 
2004).  Evolutionary studies are necessary to determine whether shared developmental processes 
represent shared ancestry or independent evolution (Swain & Taylor, 2003).  Interpretation of 
origin and radiation in early lineages with high levels of homoplastic similarities is often difficult.  
Molecular studies can provide insight and understanding of taxonomic relationships in many 
crustacean groups, including Penaeus by Baldwin et al., 1998, Gammarus by Meyran et al., 
1997, Cancer by Harrison & Crespi, 1999, Panopeidae by Schubart et al., 2000, Peracarida by 
Spears et al., 2005 (Meland & Willassen, 2004). 
Molecular phylogenies can be compared with morphology-based phylogenies, allowing 
evolution of morphological characters to be examined.  Molecular data also allow testing for 
intraspecific variation (Meland & Willassen, 2004).  This study will focus on nuclear 18S rDNA, 
which is traditionally used for resolving relationships of arthropods above the family level due to 
the highly conserved nature of the gene (Kim & Abele, 1990; Spears et al., 1992; Carmean et al., 
1992; Pashley et al., 1993; Campbell et al., 1994; Friedrich & Tautz, 1995; Kim et al., 1996; 
Chalwatzis et al., 1996; Giribet et al., 1996; Friedrich & Tautz, 1997; Crease & Taylor, 1998; 
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Spears & Abele, 2000; Hwang et al., 2000).  Some examples of crustaceans for which molecular 
phylogenies have been based at least partially on 18S rDNA include brachyuran crabs (Spears et 
al., 1992; Spears & Abele, 2000), branchiopod crustaceans (Crease & Taylor, 1998), subterranean 
gammaridean amphipods (Englisch & Koenemann, 2001), onychopod cladocerans (Cristescu & 
Hebert, 2002), Ostracoda (Yamaguchi & Endo, 2003), and oniscidean isopods (Raupach et al., 
2009).   
The quickly evolving regions of 18S rDNA (hypervariable regions) have been excluded 
from most of these analyses due to difficulty in aligning these regions and constructing secondary 
structure (Hwang et al., 2000).  The presumably non-functional hypervariable regions of 18S are 
quickly evolving in eukaryotic nuclear genes (Crease & Taylor, 1998).  The transcribed 
expansion segments have an association between length and pattern of sequences divergence, 
suggesting that slippage replication may be an important evolutionary mechanism of these 
variable regions (Hancock et al., 1988; Hancock & Dover, 1990; Crease & Taylor, 1998).  The 
comparison of sequences among closely related taxa should provide insight into the types of 
sequence changes that occur in early phases of divergence (Vogler et al., 1997; Crease & Taylor, 
1998).   
Several studies have found that the V4 and V7 hypervariable regions are taxon specific 
and useful as a species-level marker (Hwang et al., 2000).  Meland & Willassen found that 
despite independent modes of evolution, mitochondrial COI and hypervariable regions V4 and 
V7 of nuclear 18S share comparable phylogenetic structure in mysids (2004).  Despres et al. 
(1992) found that the V4 hypervariable region of 18S agrees with the nuclear internal transcribed 
spacer region (ITS) and with mitochondrial 16S in Schistosoma species.  The use of 18S as a 
species-level molecular marker for the Leucothoidae will be tested here.   
Distribution 
The family Leucothoidae has been reported from all the world’s oceans, but the majority 
of species (41) are known from the South Pacific, most likely due to the more numerous studies 
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conducted in this area.  Table 1.3 lists a general distribution by sea of all leucothoid species 
reported in the literature.   Most species have been reported from 0-30 meters deep, most likely 
because most studies have been conducted in shallow waters.  Table 1.4 lists all leucothoid 
species by depth reported in the literature.  Collection-depth was not reported for 15 species.  
Most leucothoid species were reported from coral or coral rubble rather than from a specific host.  
Tables 1.5-1.7 list the species according to the reported host.   
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Table 1.3 Distribution of Leucothoidae species by body of water as reported in the literature  
 
Body of water No. of 
species 
Species 
   
Adriatic Sea 2 L. denticulata, L. oboa  
E. Atlantic 
Ocean 
5 L. brunonis, L. occidentalis, L.  occulta, L. richiardii, L. spinulosa  
Mid-Atlantic 
Ocean 
3 L. atosi, L. ayrtonia, L. rostrata  
N. Atlantic 
Ocean 
7 L. articulosa, L. grandimana, L. incisa, L. lilljeborgii, L. procera, 
L. richiardii, L. uschakovi 
S. Atlantic 
Ocean 
7 L. affinis, L. antarcica, L. campi, L. ctenochir, L. dolichoceras, L. 
euryonyx, L. minima 
W. Atlantic 
Ocean 
18 A. cavatura, A. hanseni, A. vanga, L. ashleyae, L. barana, L. 
basilobata, L. cheiriserra, L. flammosa, L. garifunae, L. kensleyi, 
L. laurensi, L. leptosa, L. occidentalis, L. saron, L. tridens, L. 
ubouhu, L. urospinosa, L. wuriti 
Caribbean Sea 17 A. cavatura, A. hanseni, A. vanga, L. ashleyae, L. barana, L. 
flammosa, L. garifunae, L. hendrickxi, L. kensleyi, L. laurensi, L. 
ortizi, L. panpulco,  L. saron, L. ubouhu, L. urospinosa, L. wuriti, 
N. dianthus 
Coral Sea 17 A. bazimut, A. papuaensis, L. adelphe, L. bova, L. epidemos, L. 
eumilli, L. hipposideros, L. laevipalma, L. makrommatos, L. 
odontiskos, L. pollexa, L. rudicula, L. serrata, L. sparsa, L. thula, 
L. undulata, P. jiigurru 
Indian Ocean 33 A. aldabra, A. barnardi, A. cavatura, A. kateluensis, A. mahe, A. 
nedcampensis, A. ningaloo, A. stebbingi, A. torrida L. acutilobata, 
L. angusticoxa, L. brunonis, L. crenatipalma, L. ctenochir, L. 
dentata, L. euryonyx, L. furina, L. goowera, L. hyhelia, L. 
laticoxa, L. macrodonta, L. madrasana, L. micronesiae, L. miersi, 
L. richiardii, L. squalidens, L. stegoceras, L. banwarthii, N. 
grossimana, P. clarkae, P. excavatus, P. indicus, P. 
madagascarensis 
Indo-Pacific 
Ocean 
11 A. cavatura, L. assimilis, L. boolpooli, L. dentata, L. hyhelia, L. 
madrasana, L. micronesiae, L. richiardii, L. stegoceras, L. 
banwarthii, P. ledoyeri 
Mediterranean 
Sea 
18 (1)* L. acanthopus, L. articulosa, L. dentata, L. denticulata, L. 
euryonyx, L. furina, L. incisa, L. lilljeborgii, L. oboa, L. occulta, 
L. pachycera, [L. parthenopaea], L. predenticulata, L. richiardii, 
L. rostrata, L. safiae, L. serraticarpa, L. venetiarum, L. 
banwarthii 
North Sea 1 L. spinicarpa 
C. Pacific 
Ocean 
6 A. kateluensis, A. falarikia, A. moana, A. stebbingi, L. hyhelia, L. 
kensleyi 
E. Pacific 
Ocean 
4 L. alata, L. pacifica, N. vectoris, N. torreanus 
NW. Pacific 
Ocean 
9 A. dentatus, L. alcyone, L. nagatai, L. pacifica, L. stylifera, P. 
aberro, P. denticulus, P. misakiensis, P. vestigium 
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Table 1.3 (continued). 
S. Pacific 
Ocean 
41 A. bazimut, A. excalibur, A. papuaensis, A. tangaroa, A. torrida, 
A. yarrega, L. adelphe, L. bova, L. commensalis, L. ctenochasma, 
L. diemenensis, L. epidemos, L. eumilli, L. furina, L. gavialis, L. 
germanalcyone, L. goowera, L. hipposideros, L. hyhelia, L. 
laevipalma, L. makrommatos, L. neptunea, L. odontiskos, L. 
pollexa, L. richiardii,  L. rudicula, L. serrata, L. sparsa ,L. 
squalidens, L. tarte,  L. thula, L. tolkieni, L. traillii, L. tridens, L. 
undulata, L. gracilis, P. novaehollandiae, P. flindersi, P. fijiensis,  
P. jiigurru 
W. Pacific 
Ocean 
4 L. bidens, L. micronesiae, L. minuscula, P. bocki 
Red Sea 6 A. cavatura, L. acanthopus, L. crassimana, L. furina, L. 
banwarthii, P. bocki 
Southern 
Ocean 
1 L. orkneyi 
* (1) Leucothoe parthenopaea is a nomen nudum 
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Table 1.4 Depth of Leucothoidae species as reported in the literature 
Depth No. of 
species 
Species 
0-30 m 112 A. aldabra, A. barnardi, A. bazimut, A. cavatura, A. excalibur, A. 
falarikia, A. jebbi, A. kateluensis, A. mahe, A. moana, A. nedcampensis, 
A. ningaloo, A. pacifica, A. papuaensis, A. pottsi, A. stebbingi, A. 
torrida, A. vanga, A. yarrega, L. acutilobata, L. adelphe, L. affinis, L. 
alata, L. alcyone, L. angusticoxa, L. articulosa, L. ashleyae, L. barana, 
L. basilobata, L. boolpooli, L. bova, L. campi, L. cheiriserra, L. 
commensalis, L. crassimana, L. crenatipalma, L. ctenochasma, L. 
ctenochir, L. denticulata, L. diemenensis, L. dolichoceras, L. epidemos, 
L. eumilli, L. euryonyx, L. flammosa, L. furina, L. garifunae, L. gavialis, 
L. germanalcyone, L. hendrickxi, L. hipposideros, L. hyhelia, L. incisa, 
L. kensleyi, L. laevipalma, L. laurensi, L. lilljeborgii, L. madrasana, L. 
makrommatos, L. micronesiae, L. minima, L. nagatai, L. neptunea, L. 
oboa, L. occidentalis, L. occulta, L. odontiskos, L. ortizi, L. pachycera, 
L. pollexa, L. predenticulata, L. richiardii, L. rudicula, L. safiae, L. 
serrata, L. serraticarpa, L. sparsa, L. tarte, L. thula, L. traillii, L. 
ubouhu, L. undulata, L. urospinosa, L. uschakovi, L. venetiarum, L. 
banwarthii, L. gracilis, N. dianthus, N. grossimana, N. torreanus, N. 
vectoris, P. flindersi, P. novaehollandiae, P. bocki, P. clarkae, P. 
denticulus, P. excavatus, P. fijiensis, P indicus, P. jiigurru, P. kanu, P. 
ledoyeri, P. madagascarensis, P. misakiensis, P. vestigium          
30-100 
m 
27 A. excalibur, A. tangaroa, A. torrida. L. alata, L. articulosa, L. 
assimilis, L. brunonis, L. commensalis, L. ctenochir, L. denticulata, L. 
dolichoceras, L. euryonyx, L. grandimana, L. incisa, L. laurensi, L. 
lilljeborgii, L. micronesiae, L. oboa, L. occulta, L. procera, L. 
richiardii, L. spinicarpa, L. tolkieni, L. traillii, L. tridens, L. venetiarum, 
L. banwarthii, L. gracilis, P. novaehollandiae   
100-300 
m 
15 A. pottsi, A. torrida, L. articulosa, L. dolichoceras, L. euryonyx, L. 
goowera, L. incisa, L. laticoxa, L. lilljeborgii, L. macrodonta, L. 
micronesiae, L. miersi, L. oboa, L. richiardii, L. spinicarpa, L. 
spinulosa, L. tolkieni 
>300 m 10 L. articulosa, L. atosi, L. ayrtonia, L. laticoxa, L. micronesiae, L. 
orkneyi, L. pacifica, L. panpulco, L. rostrata, L. traillii, L. tridens, L. 
uschakovi 
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Table 1.5 Sponges with reported commensal leucothoid amphipods  
 
Sponge Host (34 species)  
  
Agelas conifera   (Schmidt, 1870) L. sp. C of Thomas & Klebba (2007) 
Agelas dispar Duchassaing & Michelotti, 
1864 
L. saron 
Amphimedon compressa Duchassaing & 
Michelotti, 1864 
L. ashleyae, L. barana, L. sp. C of Thomas & 
Klebba (2007) 
Calyx podatypa (de Laubenfels, 1934) L. barana 
Callyspongia vaginalis Lamarck, 1814 L. ashleyae, L. basilobata, L. kensleyi   
Cliona varians (Duchassaing & Michelotti, 
1864)  
L. ubouhu, L. sp. C of Thomas & Klebba (2007) 
Dysidea janiae (Duchassaing & Michelotti, 
1864) 
L. urospinosa 
Haliclona of Grant (1836) L. bova, L. gracilis 
Holopsamma helwigii de Laubenfels, 
1936a 
L. garifunae 
Hyrtios Duchassaing & Michelotti, 1864 
sp. 
L. ubouhu 
Iotrochota birotulata (Higgin, 1877) L. ashleyae, L. barana, L. garifunae, L. saron, L. 
sp. C of Thomas & Klebba (2007) 
Leucetta imberbis (Duchassaing & 
Michelotti, 1864) 
L. barana, L. garifunae 
Leucocoelenia sp. of Bowerbank (1864) L. garifunae 
Lissodendoryx isodictyalis (Carter, 1882) L. ubouhu 
Monachora unguifera Carter, 1883  
Mycale laxissima Arndt, 1927 L. ubouhu 
Niphates digitalis Lamarck, 1814 L. ashleyae 
Niphates erecta Duchassaing & Michelotti, 
1864 
L. ashleyae, L. barana, L. sp. C of Thomas & 
Klebba (2007) 
Pseudoceratina crassa (Hyatt, 1875) L. ashleyae, L. garifunae, L. saron, L. sp. C of 
Thomas & Klebba (2007) 
Spirastrella vagabunda (Ridley, 1884) L. serrata 
Spheciospongia vesparium (Lamarck, 
1814) 
L. sp. A of Thomas & Klebba (2007) 
Spongia officials subsp. obliqua 
Duchassaing & Michelotti, 1864 
L. ubouhu 
Svenzea zeai (Alvarez, Soest, & Rützler, 
1998) 
L. barana 
Tedania ignis Duchassaing & Michelotti, 
1864 
L. ashleyae, L. barana, L. urospinosa, L. sp. C of 
Thomas & Klebba (2007) 
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Table 1.6 Algae, seagrasses, and bivalve mollusks with reported commensal leucothoid 
amphipods  
 
Algae/Seagrass Host (41 species)  
  
Caulerpa of Lamouroux (1809) L. richiardii 
Caulerpa taxifolia (Vahl, 1802) L. thula 
Caulerpa trifaria Harvey, 1863 A. yarrega 
Corallina of Linnaeus (1759) P. misakiensis 
Cymodocea of Koenig (1805) L. squalidens 
Cystoseira of C. Agardh (1820) L. euryonyx 
Dictyonella of Schmidt (1868)  L. basilobata 
Ecklonia of Hornemann (1828)  L. boolpooli, L. commensalis, L. ctenochasma, 
L. neptunea 
Ecklonia radiata J. Agardh, 1848 A. yarrega 
Egregia of Areschoug (1876) L. alata 
Galaxaura of Lamouroux (1889) A. papuaensis 
Gracilaria of Greville (1830) L. thula 
Halimeda of  Lamouroux (1812) A. katekuensis, A. torrida, L. diemenensis, L. 
thula, L. banwarthii, P. fijiensis 
Halimeda cylindracea Decaisne, 1842 L. thula 
Halimeda macroloba Decaisne, 1841 L. thula 
Halimeda opuntia (Linnaeus)Lamouroux, 1816 A. bazimut 
Halodule of Endlicher (1841) L. squalidens 
Lithothamnion of Heydrich (1897) L. euryonyx 
Lobophora of J. Agardh (1894) L. thula 
Phyllospadix W.J. Hooker, 1838  L. alata 
Posidonia of König (1805) L. euryonyx, L. richiardii, L. venetiarium 
Sargassum of C. Agardh (1820) L. diemenensis 
Turbinaria of Lamouroux (1825) L. diemenensis 
Zostera of Linnaeus (1753) L. brunonis, L. euryonyx, incisa, L. occulta, L. 
pachycera, L. richiardii 
  
Bivalve Mollusk Host (5 species)  
  
Americardia media Linnaeus, 1758 L. flammosa 
Anadara notabilis (Roding, 1798) L. flammosa 
Atrina rigida (Lightfoot, 1786) L. flammosa 
Dendostrea frons (Linnaeus, 1758) L. flammosa 
Laevicardium laevigatum (Linnaeus, 1758) L. sp. A of Thomas & Klebba (2007) 
Lima scabra Born, 1778 L. flammosa 
Lithophaga antillarum Orbigny, 1846 L. flammosa 
Lucina pennsylvanica Linneaus, 1758  L. flammosa 
Mytilopsis leucopheata Conrad, 1831  L. flammosa 
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Table 1.7 Ascidians, polychaetes, crustaceans, and anthozoans with reported commensal 
leucothoid amphipods 
 
Ascidian Host (22 species) Associated species 
  
Ascidia interrupta Heller, 1878 A. vanga 
Ascidia mentula Müller, 1776 L. denticulata 
Atriolum robustum Kott, 1983 L. epidemos 
Cnemidocarpa irene (Hartmeyer, 1906) 
(reported as Cnemidocarpa irma Hartmeyer, 
1927) 
L. furina 
Ecteinascidia turbinata Herdman, 1880 A. cavatura, A. pottsi 
Halocynthia roretzi (Drasche, 1884) L. nagatai 
Microcosmus of Heller (1878) L. denticulata 
Phallusia of Savigny (1816) L. denticulata 
Phallusia curvata (Traustedt, 1882) L. wuriti 
Phallusia nigra (Savigny, 1816) L. furina, L. wuriti 
Phallusia depressiuscula sp. (Heller, 1878) L. furina 
Polycarpa of Heller (1877) L. stegoceras 
Polycarpa aurata (Quoy & Gaimard, 1834) L. furina 
Polycarpa aurata cf. clavata Hartmeyer, 1919 P. flindersi 
Pyura of Molina (1782) P. novaehollandiae 
Pyura pachydermatina (Herdman, 1881) P. flindersi 
Pyura spinifera (Quoy & Gaimard, 1834) P. flindersi 
Pyura stolonifera Heller, 1878 P. flindersi 
Herdmania of Lahille (1888) (reported as 
Rhabdocynthia of Herdman (1891)) 
L. furina 
Styela of Fleming (1822) L. epidemos 
Styela plicata (Lesueur, 1823) L. nagatai 
  
Polychaete Host (3 species)  
  
Chaetopterus of Cuvier (1827) (in tubes) L. brunonis, L. furina 
Phragmatopoma of Moerch (1863) L. alata 
  
Crustacean Host (2 species)  
  
Dardanus guttatus Olivier, 1812 A. pottsi, P. bocki 
  
Anthozoan  Host (7 species)  
  
Acropora of Oken (1815) A. ningaloo 
Goniastrea varia Dana, 1846  A. hanseni 
Pocillopora of Lamarck (1816) L. hyhelia 
Pocillopora meandrina Dana, 1846 L. kensleyi 
Seriatopora Lamarck, 1816 A. pottsi, P. bocki 
Stichodactyla haddoni (Saville-Kent, 1893) L. sp. of Vader (1983b) 
Stylophora Schweigger, 1819 A. pottsi, P. bocki 
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CHAPTER II 
TAXONOMY AND SYSTEMATICS OF THE LEUCOTHOIDAE 
The family Leucothoidae consists of 138 reported species in five genera, three in the 
anamixid clade, and two in the leucothoid clade.  The anamixid genera include Anamixis (21 
species), Nepanamixis (4 species), and Paranamixis (13 species).  The leucothoid genera include 
Leucothoe (98 species) and Paraleucothoe (2).  The genus Leucothoella has been collapsed based 
on morphological similarities to the genus Leucothoe.    
Material Studied 
Leucothoid amphipods for this study have been collected from marine sponges, bivalves, 
ascidians, and coral rubble throughout southeastern Florida, U.S.A; Belize, Central America;  
Queensland, Australia; and Raja Ampat, Indonesia.  These collections include detailed host 
associations, GPS coordinates, and depth ranges, many of which were previously unknown for 
most of the described species in this family (Appendix A).   
Morphological Laboratory Techniques and Data Management 
Specimens of each available species were dissected, illustrated, and analyzed.  Upon 
formal description, specimens selected as type materials were deposited in the Australian 
Museum, the Smithsonian National Museum, and the Yale Peabody Museum.  When additional 
specimens were available, they were placed in the Gulf Coast Research Laboratory Museum 
(GCRLM). 
Morphological character data were derived from the original descriptions of all known 
leucothoid species, including those discovered during this research, and species used as out-
groups in the phylogenetic analysis.  Measurements to the nearest 0.1 mm were made on 
illustrations of the holotypes and used to generate ratios of length versus width for certain body 
parts.  The original text descriptions were also used to supplement certain character states when 
the original illustrations were lacking.  Many original species descriptions were very poor or had 
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missing data, resulting in short and incomplete descriptions here.  Morphological character data 
were entered into a Descriptive Language for Taxonomy (DELTA) database (Dallwitz, 1993), 
which generates a uniform text description for each species.  These were shortened to contain 
diagnostic characters only.  This database also provides a comparative basis for evaluation of new 
species and re-evaluation of described species.  The World Leucothoidae DELTA database is 
published on www.crustacea.net with an interactive identification key to all extant leucothoid 
species.    
Morphological characters used in species descriptions were selected based on their 
diagnostic value in defining a taxon and were scored based on their expected reliability in 
phylogenetic studies and on their anticipated level of homoplasy.  In all, 218 characters were 
coded for 138 species (Appendix B).   
Systematics of the Leucothoidae 
The systematics are discussed below, with a short description and complete synonymy of 
every extant species (many species are lacking data based on the literature).   
Leucothoidae  Dana, 1852 
Diagnosis: Body laterally compressed, cuticle smooth. Pereonite 1 with lateral locking-
ridge in anamixid clade.  Accessory flagellum minute, 1-2 articulate, or lacking. Maxilliped outer 
plates small, palp four articulate.  Mouthparts well developed in leucothoid clade: Mandibular 
palp three articulate, molar absent. Maxilla 1 palp one articulate or two articulate. Mouthparts 
greatly reduced in anamixid clade.  Gnathopod 1 carpochelate, sometimes absent in the anamixid 
clade.  Gnathopod 2 carpochelate. Pereopods 5-7 bases usually expanded.  Urosomites free. 
Telson entire.  Leucothoid clade with little to moderate sexual dimorphism.  Anamixid clade with 
extreme sexual dimorphism. 
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Anamixid clade 
 Diagnosis of anamixid clade.  Mouthparts reduced.  Coxa 1 reduced.  Gnathopod 2 
carpus elongate.  Extreme sexual dimorphism.  Juvenile morphology dissimilar to adult males.  
  
Anamixis Stebbing, 1897 
Anamixidae Stebbing, 1897 (combined with Leucothoidae by Lowry, Berents, & Springthorpe, 
2000).  
Anamixis Stebbing, 1897:35. 
Leucothoides Shoemaker, 1933a:249 (Leucothoides pottsi Shoemaker, 1933a, monotypy).  
Type-species: Anamixis hanseni Stebbing, 1897, monotypy. 
Diagnosis:  (Terminal males) Antennae long. Maxilliped inner plates apically fused, 
sometimes with small cleft; outer plates lacking inner lobes. Coxa 1 greatly reduced, remainder of 
gnathopod 1 present, occasionally vestigial.  
Relationships. Differing from Leucothoe and Paraleucothoe in reduced mouthparts, 
reduced coxa 1, and extreme sexual dimorphism. Differing from Nepanamixis in relatively longer 
antennae, more numerous ocelli, smaller coxa 1, smaller gnathopod 1 carpus, gnathopod 2 with 
one mediofacial setal row, and shorter telson.  Differing from Paranamixis in the apically fused 
maxilliped inner plates and the presence of gnathopod 1 in post-transformational molts.     
Species. Anamixis aldabra Thomas, 1997; Anamixis barnardi Sasidharan, 1983; 
Anamixis bazimut Thomas, 1997; Anamixis cavatura Thomas, 1997; Anamixis dentatus Ren, 
2006; Anamixis excalibur Thomas, 1997; Anamixis falarikia J.L. Barnard, 1965; Anamixis 
hanseni Stebbing, 1897; Anamixis jebbi Thomas, 1997; Anamixis kateluensis Thomas, 1997; 
Anamixis mahe Thomas, 1997; Anamixis moana Thomas, 1997; Anamixis nedcampensis Thomas, 
1997; Anamixis ningaloo Thomas, 1997; Anamixis pacifica Barnard, 1955; Anamixis papuaensis 
Thomas, 1997; Anamixis stebbingi Walker, 1904; Anamixis tangaroa Thomas, 1997; Anamixis 
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torrida Barnard, 1974a (anamorph unknown); Anamixis vanga Thomas, 1997; Anamixis yarrega 
(Barnard, 1974a).  
Other records.  Recorded as leucomorphs: species V Loggerhead Key J.L. Barnard, 
1974b:105, Figures 62f2, f3; 63f2, f3; species Q Albatross J.L. Barnard, 1974b:105, Figures 62g, 
63g; species 2 from Micronesia J.L. Barnard, 1974b:105-106, no Figure; species J.L. Barnard, 
1974b:103, no Figure; species (A. pottsi Hirayama, 1985c):167-172, Figures 162-164; Anamixis 
spp. Jansen & Dinesen, 2002:267, no Figure  
Habitat and Distribution. Marine, Indo-Pacific, Micronesia, Red Sea, Caribbean, Gulf of 
Mexico, Western Atlantic, Gulf of California, South China Sea, Sea of Japan, Andaman Sea, 0-
240 meters (primarily 0-30 meters), in sponges, ascidians, algae, seagrasses, coral rubble and 
among live corals, 21 species. 
 
Anamixis aldabra Thomas, 1997  
Anamixis aldabra Thomas, 1997:43, Figure 1. 
Type material: Holotype male "A,” 2.52. mm, USNM 235727; Paratype male "B,” 2.58 
mm, USNM 235728.  Holotype: forereef slope, Picard Island, Aldabra, Seychelles, coralline 
algae encrusted coral head, 2.5 m, J.D. Thomas 17 April, 1983, JDT-Ald-19. Paratype: Picard 
Island, Aldabra, Seychelles, rubble from forereef, 2.5 m, J.D. Thomas, 3 April, 1983, JDT-Ald-
5a. 
Material examined: No material available for examination.   
Description based on description by Thomas (1997).  Male.  Head anterior margin 
truncate, anterodistal margin quadrate.  Ventral cephalic keel anterior margin oblique, 
anteroventral margin rounded, ventral margin oblique.  Antenna 1 flagellum 10 articulate.  
Antenna 2 shorter than antenna 1, flagellum 4-5 articulate.  Coxae 1–4 relative widths 
1.0:2.2:2.0:1.7.  Gnathopod 1 coxa anterior margin setose; basis distally expanded, anterior and 
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posterior margins bare; carpus length 10.7 x width, proximal margin smooth; propodus 
geniculate, posterior margin with a short knob-like unguis, palm dentate with 14 distal setae.  
Gnathopod 2 coxa longer than broad, distal margin setose, produced with mid-distal projection; 
basis distally expanded, anterior margin with 12 setae, posterior margin bare; carpus 0.8 x 
propodus length, curved, with small subdistal tooth, distally rounded, anterior margin with 
indentation; propodus with one mediofacial setal row displaced to midline, reaching less than 0.5 
x propodus length, with submarginal setae, palm convex with one major tubercle; dactyl straight, 
reaching 0.5–0.7 x propodus length.  Pereopod 3 coxa length 1.5 x width, distal margin setose, 
distal margin with posterior cusp.  Pereopod 4 coxa distal margin setose, distal margin with 
posterior cusp.  Pereopods 5–7 bases broadly expanded, length width ratios 1.4, 1.2, 1.3; posterior 
margins setose, pereopods 5-6 posterior margins smooth, pereopod 7 posterior margin serrate.  
Uropods 1–2 relative lengths 1.0:0.9, rami with robust setae.  Telson length less than 1.8 x width, 
apex rounded, with facial setae. 
Leucomorph (juvenile/sexually dimorphic characters): Not confirmed.  
Remarks: Anamixis aldabra is distinct in having a geniculate gnathopod 1 propodus and 
the presence of long setae on the gnathopod 2 basis.  Freshly preserved material reveals dorsal 
and lateral blotches of red on antenna 1 and pereonites 1-7 and red eyes. 
Habitat: Coral rubble; 2.5 meters. 
Host: Unknown. 
Distribution: Indian Ocean, Aldabra Atoll. 
 
Anamixis barnardi Sasidharan, 1983  
Anamixis barnardi Sasidharan, 1983:195–199, Figures 1–14; Thomas, 1997:45, no Figure. 
Type material: Holotype male, Indian Museum Calcutta C 2955/2; littoral waters, South 
India, Krusadi Island, Gulf of Mannar, from a sponge. 
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Material examined: No material available for examination.  
Description based on descriptions by Sasidharan (1983) and Thomas(1997).  Male.  Head 
anterior margin transverse, anterodistal margin evenly rounded, anterodistal margin with cusp.  
Ventral cephalic keel anterior margin transverse, anteroventral margin rounded, ventral margin 
straight. Antenna 1 flagellum seven articulate.  Antenna 2 shorter than antenna 1, flagellum 3–4 
articulate.  Maxilliped palp article 4 distally bifid.  Coxae 1–4 relative widths 1.0:1.7:1.8:1.8.  
Gnathopod 1 coxa anterior margin setose; anterodistal margin bi-cuspidate; basis distally 
expanded, anterior and posterior margins bare; carpus length 9 x width, proximal margin smooth, 
terminal ornamentation consisting of two small setae; propodus curved, palm smooth with 15 
distal setae.  Gnathopod 2 coxa longer than broad, anterior and anterodistal margin with cusp; 
basis distally expanded, anterior margin with four setae, posterior margin bare; carpus 0.9 x 
propodus length, curved, with small subdistal tooth, anterior margin dentate; propodus with one 
mediofacial setal row above midline, reaching less than 0.5 x propodus length, with submarginal 
setae, palm convex, smooth; dactyl curved/geniculate, proximal margin with setae and a distinct 
nail, reaching greater than 0.7x propodus length.  Pereopod 3 coxa length 1.5 x width.  Pereopod 
4 coxa distal margin excavate, posterior margin rounded.   Pereopods 5–7 bases broadly 
expanded, length width ratios 1.5, 1.3, 1.3; posterior margins setose, smooth.  Uropods 1–2 
relative lengths 1.0:0.8, rami with robust setae.  Epimera 1 and 3 bare, epimeron 2 with ventral 
setae; epimeron 3 posteroventral corner subquadrate.  Telson length less than 1.8 x width, apex 
rounded.  
Leucomorph (juvenile/sexually dimorphic characters): Unknown.   
Remarks: Anamixis barnardi is distinct in having gnathopod 1 articles 5 and 6 with apical 
setae, gnathopod 2 carpus bifid, and coxa 4 emarginate distally. 
Habitat: No specific habitat or depth reported; littoral.    
Host: Sponge. 
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Distribution: Indian Ocean: Krusadi Island, Gulf of Manaar, South India. 
 
Anamixis bazimut Thomas, 1997  
Anamixis bazimut Thomas, 1997:45–47, Figure 2; Lowry & Stoddart, 2003:154, no Figure; White 
& Thomas, 2009:495-498, Figures 1-2. 
Type material: Holotype, anamorph male "A,” 2.87 mm, USNM 243318, Tab Anchorage, 
Madang, Papua New Guinea, gully in South Dam Awan (Rasch passage), rubble and sediment, 3 
m, J.D. Thomas, 22 February 1990, JDT PNG-57g. Paratypes, USNM 239493; anamorph male 
"B,” 2.68 mm, Tab Anchorage, Madang, Papua New Guinea, reef flat on south end of Wongad 
Island, 4–6 m, J.D. Thomas, 2 May 1991, JDT PNG-85b; anamorph males "C,” 2.80 mm, and 
"D,” 2.31 mm, Madang Harbor, Papua New Guinea, coral rubble and debris in front of Madang 
Reef Resort, taken from small asconoid sponges, 1 m, J.D. Thomas, A. Myers, J.L. Barnard, 28 
February 1990, JDT PNG-68a. 
Material examined: 1 anamorph male, AM P70802 (QLD 1649); 1 anamorph male, AM 
P70977 (QLD 1684); 2 anamorph males, AM P71542 (QLD 1823); 3 anamorph males, AM 
P71505 (QLD 1823); 1 anamorph male, GCRL 2882 (SEL/LZI-2-1); 1 anamorph male, GCRL 
2883 (SEL/LZI-2-3); 1 anamorph male, AM P79867 (SEL/LZI-2-7).  
Description based on description by White & Thomas (2009).  Male.  Head anterior 
margin transverse, anterodistal margin quadrate, anterodistal margin with cusp.  Ventral cephalic 
keel anterior margin transverse, anteroventral margin with an anteriorly projecting cusp, ventral 
margin oblique.  Antenna 1 flagellum eight articulate.  Antenna 2 shorter than antenna 1, 
flagellum two articulate.  Maxilliped palp article 4 elongate.  Coxae 1–4 relative widths 
1.0:2.8:3.2:3.1.  Gnathopod 1 basis distally expanded, anterior and posterior margins bare; carpus 
length 16 x width, proximal margin smooth; propodus curved, palm serrate with 13 distal setae.  
Gnathopod 2 coxa longer than broad; basis distally expanded, anterior margin with four setae, 
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posterior margin bare; ischium with anterodistal setae; carpus 1.0 x propodus length, straight, 
distally tapered, anterior margin with indentation; propodus with one mediofacial setal row above 
midline, reaching less than 0.5 x propodus length, without submarginal setae, palm linear with 
two major tubercles; dactyl curved/geniculate, proximal margin with seta(e), reaching 0.5–0.7 x 
propodus length.  Pereopod 3 coxa length 1.3 x width, distal margin with posterior cusp.  
Pereopod 4 coxa distal margin slightly concave with posterior cusp, posterior margin straight.  
Pereopods 5–7 bases broadly expanded, length width ratios 1.3, 1.5, 1.5; pereopods 5-6 posterior 
margin bare, smooth, pereopod 7 posterior margin setose, serrate.  Uropods 1–3 relative lengths 
1.0:0.8:1.1, rami with robust setae; uropod 3 peduncle longer than inner ramus.  Epimera 1-3 
bare; epimeron 3 posteroventral corner subquadrate, produced.  Telson length less than 1.8 x 
width, apex rounded, with facial setae. 
Leucomorph (juvenile/sexually dimorphic characters): Unknown. 
Remarks: Anamixis bazimut is distinct in having a large ventral keel, projecting well 
below head with the anterior margin transverse and the ventral margin with an anteroventrally 
directed tooth; coxa 2-4 subequal in size; and coxa 2 middistal margin produced.   
Habitat: Among Halimeda sp. J.V.F. Lamouroux, 1812, coral rubble and sandy bottoms; 
1-3 meters. 
Host: Sponges, small asconoid sponges.  
Distribution: Australia: coral reefs from Lizard Island to Orpheus Island. Papua New 
Guinea: Bismarck Sea, Madang Lagoon. 
 
Anamixis cavatura (Thomas, 1997)  
Anamixis hanseni Pearse, 1912:370, no Figure; Thomas, 1979:107–109, no Figure; Thomas & 
Taylor, 1981:462–467, Figures 1–5; Thomas & Barnard, 1983a:154–157, no Figure (not 
Stebbing, 1897). 
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Leucothoides pottsi Shoemaker, 1933a:249–251, Figure 3; Ledoyer 1967a:127, Figure 5b; Ruffo, 
1969:12–13, no Figure; Sivaprakasam, 1967(1969):373, Figure 1E-G; Ledoyer, 1978b:375, 
no Figure; Ledoyer, 1978a:300–301, no Figure; Ledoyer, 1979a:169, no Figure; Ledoyer, 
1979b:111, Figure 68(II); Thomas, 1979:107–109, no Figure; J.L. Barnard, 1979:130, no 
Figure. 
Anamixis pottsi Ortiz & Lemaitre, 1994: 124, no Figure. 
Anamixis cavatura Thomas, 1997:47–50, Figures 3–4. 
Type material: Holotype, anamorph male "D,” 2.39 mm, USNM 253729, Carrie Bow 
Cay, Belize, coral rubble from reef flat just behind reef crest near northeast corner of South Water 
Channel, 1–2 m, J.D. Thomas, 3 July 1987, JDT Bel-115a. Paratype, anamorph male "C,” 4.60 
mm, USNM 253730, Carrie Bow Cay, Belize, formalin wash of rubble from backreef area of reef 
bordering South Water Channel, 1 m, J.D. Thomas, 14 July 1987, JDT Bel-126. Paratypes, 
leucomorph male "A,” 4.41 mm, USNM 253732 and leucomorph female "B,” 3.28 mm, USNM 
253733, Carrie Bow Cay, Belize, JDT Bel-126. 
Material examined: 5 anamorph males (JDT Bel 06-3B). 
Description based on description by Thomas (1997).  Male.  Head anterior margin 
rounded, anterodistal margin oblique, anterodistal margin with cusp.  Ventral cephalic keel 
anterior margin oblique, anteroventral margin with a downward projecting cusp, ventral margin 
oblique.  Antenna 1 flagellum eight articulate.  Antenna 2 shorter than antenna 1, flagellum three 
articulate.  Coxae 1–4 relative widths 1.0:2.6:1.9:2.4.  Gnathopod 1 coxa anterodistal corner bi-
cuspidate; basis distally expanded, anterior and posterior margins bare; carpus length 10 x width, 
proximal margin smooth, terminal ornamentation consisting of a single long seta; propodus 
straight, posterior margin with a single, long seta, palm dentate, bare.  Gnathopod 2 coxa longer 
than broad, anterior margin with cusp; basis anterodistally expanded, anterior margin with serrate 
ridge, anterior and posterior margins bare; ischium with anterior setae; carpus 0.8 x propodus 
  
39 
length, curved, distally tapered, anterior margin smooth; propodus posterior margin with 
spines/serrations, one mediofacial setal row above midline, reaching less than 0.5 x propodus 
length, with submarginal setae, palm convex with three major tubercles; dactyl curved/geniculate, 
proximal margin with setae and two tubercles, reaching greater than 0.7x propodus length.  
Pereopod 3 coxa length 1.4 x width, anterior margin with small cusp.  Pereopod 4 coxa posterior 
margin rounded.  Pereopods 5–7 bases broadly expanded, length width ratios 0.9, 0.8, x; posterior 
margins setose, smooth.  Uropods 1–3 relative lengths 1.0:0.8:1.0, rami with robust setae.  
Epimera 1-3 bare; epimeron 3 posteroventral corner subquadrate.  Telson length less than 1.8 x 
width, apex rounded.  
Leucomorph (juvenile/sexually dimorphic characters): Male or female.  Head anterior 
margin truncate, anterodistal margin quadrate.  Ventral cephalic keel anterior margin transverse.  
Gnathopod 1 carpus length 12.5 x width, proximal margin dentate, with multiple setae/spines and 
terminal serrate blades; dactyl less than 0.1 x propodus length.  Gnathopod 2 carpus 0.5 x 
propodus length, straight, distally truncate; propodus palm sub-rectangular; dactyl reaching 0.5–
0.7 x propodus length.  Uropods 1–3 relative lengths 1.0:0.7:0.9.  
Remarks: Anamixis cavatura is distinct in having gnathopod 2 basis with a distal 
triangular locking process; propodus with 3-5 prominent cusps; and dactyl tuberculate.   
Habitat: Among coral rubble; 1–5 m. 
Host: Small asconoid sponges and colonial ascidians, especially Ecteinascidia turbinata 
Herdman, 1880. 
Distribution: Western Atlantic Ocean, Ft. Pierce Florida to Biscayne Bay; Gulf of 
Mexico, Key West to Tampa; Florida Keys, Caribbean Sea, Yucatan, Belize, Honduras, Jamaica, 
The Bahamas, Greater and Lesser Antilles. 
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Anamixis dentatus Ren, 2006  
Anamixis dentatus Ren, 2006:239–246, Figure 92 (Chinese, New species description in  
English:519–520). 
Type material: Holotype male, 2.7 mm, Yongshu Reef, Nansha Islands, sea weed on reef 
stone, 11 April 1999, Ren Zianqiu, 2000-CA-03; Paratypes, 2 females, 2.3 and 2.0 mm, 2000-
CA-04, same station data. 
Material examined: No material available for examination.  
Description based on description by Ren (2006).  Male.  Head anterior margin rounded, 
anterodistal margin quadrate, anterodistal margin with cusp.  Antenna 1 flagellum nine articulate.  
Antenna 2 subequal to antenna 1, flagellum five articulate.  Coxae 1–4 relative widths 
1.0:2.6:2.4:2.8.  Gnathopod 1 basis distally expanded, anterior and posterior margins bare; carpus 
length 5.5 x width, proximal margin smooth, terminal ornamentation consisting of a single long 
seta; propodus curved, posterior margin with a single, long seta, palm with 8–10 distal setae.  
Gnathopod 2 coxa longer than broad, posterior margin slightly excavate; basis distally expanded, 
anterior and posterior margins bare; ischium with posterodistal setae; carpus 0.9 x propodus 
length, curved, with large subdistal tooth, anterior margin smooth; propodus with one mediofacial 
setal row above midline, reaching less than 0.5 x propodus length, with submarginal setae, palm 
linear, smooth; dactyl curved/geniculate, proximal margin with setae, reaching greater than 0.7x 
propodus length.  Pereopod 3 coxa length 1.5 x width.  Pereopod 4 coxa distal margin with 
posterior cusp, posterior margin tapered.  Pereopods 5–7 bases broadly expanded, length width 
ratios 1.4, 1.3, 1.4; posterior margins bare, pereopods 5-6 posterior margins smooth, pereopod 7 
posterior margin serrate.  Uropods 1–3 relative lengths 1.0:0.8:1.0, rami bare; uropod 3 peduncle 
subequal to inner ramus length.  Epimera 1-3 bare; epimeron 3 posteroventral corner subquadrate, 
produced.  Telson length less than 1.8 x width, apex with strong point. 
Leucomorph (juvenile/sexually dimorphic characters): Unknown. 
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Remarks: Anamixis dentatus is distinct in having gnathopod 2 carpus with a large 
subapical tooth and telson apex with a strong point. 
Habitat: Among sea weed on coral reef; no depth reported.  
Host: Unknown.  
Distribution: South China Sea: Nansha Islands. 
 
Anamixis excalibur Thomas, 1997  
Anamixis excalibur Thomas, 1997:50–52, Figure 5s. 
Type material: Holotype, male "A,” 2.75 mm, USNM 253734, Banana Reef, Tab 
Anchorage, Madang, Papua New Guinea, from formalin wash of “penny coral” Diaseris fragilis, 
30–34 m, J.D. Thomas, 8 February 1990, JDT PNG-38b; 1 Paratype, male “B,” USNM 253735, 
JDT PNG-38b; 1 Paratype, USNM 253744, Padoz Natun Reef, Tab Anchorage, Madang, Papua 
New Guinea, formalin wash of attached rubble, 2–3 m, J.D. Thomas, 27 January, 1990, JDT 
PNG-24a; 3 Paratypes, USNM 253737, Wongad Reef, Tab Anchorage, Madang, Papua New 
Guinea, formalin wash of rubble on forereef slope, 12–15 m, J.D. Thomas, 28 January 1990, JDT 
PNG-25a; 1 Paratype, USNM 253738, Mizegwadan (Tripod) Reef, Tab Anchorage, Madang, 
Papua New Guinea, formalin wash of rubble on from 50 meters south of marker, bottom mostly 
rubble and soft corals, 3–4 m, J.D. Thomas, 2 February 1990, JDT PNG-32a; 1 Paratype, USNM 
253739, Wongad Reef, Tab Anchorage, Madang, Papua New Guinea, formalin wash of rubble 
from forereef slope, 34 m, J.D. Thomas, 6 February 1990, JDT PNG-36a; 1 Paratype, male “C,” 
USNM 253736, Barracuda Point, East of Tab Island, Madang, Papua New Guinea, formalin wash 
of rubble from forereef slope, 30–33 m, J.D. Thomas, 8 February 1990, JDT PNG-37a; 2 
Paratypes, USNM 253740, Mizegwadan (Tripod) Reef, Tab Anchorage, Madang, Papua New 
Guinea, formalin wash of rubble, 3–4 m, J.D. Thomas, 16 February 1990, JDT PNG-48a; 1 
Paratype, USNM 253741, gully in South Dam Awan (Rasch Passage), Tab Anchorage, Madang, 
Papua New Guinea, formalin wash of dead Acropora samples, 4–6 m, J.D. Thomas, 22 February 
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1990, JDT PNG-57f; 2 Paratypes, USNM 253742, Wongad Reef, Tab Anchorage, Madang, 
Papua New Guinea, formalin wash of Acropora rubble, 40–55 m, J.D. Thomas, 24 February 
1990, JDT PNG-59a.  
Material examined: No material available for examination.  
Description based on description by Thomas (1997).  Male.  Head anterior margin 
transverse, anterodistal margin concave, anterodistal margin with cusp.  Ventral cephalic keel 
anterior margin oblique, anteroventral margin with a downward projecting cusp, ventral margin 
oblique.  Antenna 1 flagellum eight articulate.  Antenna 1 shorter than antenna 1, flagellum five 
articulate.  Maxilliped palp article 4 elongate.  Coxae 1–4 relative widths 1.0:1.0:1.3:1.2.  
Gnathopod 1 coxa anterior margin setose, distal margin serrate, with projection; basis distally 
expanded, anterior and posterior margins bare; carpus length 11 x width, proximal margin 
smooth; propodus straight, palm dentate with nine distal setae.  Gnathopod 2 coxa longer than 
broad, anterior and distal margins setose, anterior margin with cusp, anterodistally acute, 
posterior margin slightly excavate; basis anterodistally expanded, anterior margin with two setae, 
posterior margin bare; carpus 0.9 x propodus length, straight, distally tapered, anterior margin 
smooth; propodus posterior margin with spines/serrations, one mediofacial setal row above 
midline, reaching less than 0.5 x propodus length, with submarginal setae, palm linear with three 
major tubercles; dactyl straight, proximal margin with setae, reaching 0.5–0.7 x propodus length.  
Pereopod 3 coxa length 1.3 x width, anterior and distal margins setose, distal margin with 
posterior cusp.  Pereopod 4 coxa anterior and distal margins setose, distal margin with posterior 
cusp, posterior margin excavate.  Pereopods 5-7 coxae with facial setae.  Pereopods 5–7 bases 
broadly expanded, length width ratios 1.4, 1.1, 1.4; posterior margins setose, pereopods 5-6 bases 
smooth, pereopod 7 basis posterior margin serrate; bases with facial setae.  Uropods 1–3 relative 
lengths 1.0:0.7:1.1, rami with robust setae; uropod 3 peduncle subequal to inner ramus length.  
Telson length less than 1.8 x width, apex with weak point, with marginal setae.  
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Leucomorph (juvenile/sexually dimorphic characters): Unknown. 
Remarks: Anamixis excalibur is distinct in having antenna 1 peduncle enlarged; ventral 
keel prominent, extending well below margin of head; coxa 2 linear, distally produced; and coxa 
3 wider than 2 or 4.  
Habitat: Among algae-covered coral rubble; 3–55 m. 
Host: Unknown. 
Distribution: Bismarck Sea, from coral reefs in the Madang region along the north coast 
of Papua New Guinea. 
 
Anamixis falarikia J.L. Barnard, 1965  
Anamixis falarikia J.L. Barnard, 1965:485–488, Figure 3; Thomas, 1997:52, Figure 6. 
Type material: Holotype, male, 2.2 mm, USNM 105706; Abbott Station 145 C-2, Ifaluk 
Atoll, Oct. 21, 1953. 
Material examined: No material available for examination.  
Description based on descriptions by J.L. Barnard (1965) and Thomas (1997).  Male.  
Head anterior margin oblique, anterodistal margin concave, anterodistal margin with cusp.  
Ventral cephalic keel anterior margin oblique, anteroventral margin with a bifid cusp, ventral 
margin oblique.  Eyes with 9 ocelli.  Antenna 1 flagellum nine articulate, peduncle width greater 
than 2 x article 2.  Antenna 2 shorter than antenna 1, flagellum three articulate.  Maxilliped palp 
article 4 elongate.  Coxae 1–4 relative widths 1.0:2.9:1.2:1.3.  Gnathopod 1 basis linear, anterior 
and posterior margins bare; carpus length 10 x width, proximal margin smooth; propodus curved, 
palm serrate, bare.  Gnathopod 2 coxa broader than long, greatly enlarged, anterior margin 
serrate, distal margin excavate, posterior margin slightly excavate; basis anterodistally expanded, 
anterior margin with two large distal tubercles, anterior margin with three setae, posterior margin 
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bare; carpus 0.4 x propodus length, curved, distally tapered, anterior margin smooth; propodus 
posterior margin with spines/serrations, palm convex with five major tubercles; dactyl 
curved/geniculate, proximal margin with setae, apical margin bifid, reaching 0.5–0.7 x propodus 
length.  Pereopod 3 coxa length 1.6 x width, posterior margin slightly concave.  Pereopod 4 coxa 
posterior margin tapered.  Pereopods 5–7 bases narrowly expanded, length width ratios 1.6, 1.6, 
1.5; posterior margins bare, pereopods 5-6 posterior margins smooth, pereopod 7 posterior 
margin serrate.  Uropods 1–2 relative lengths 1.0:0.8, rami with robust setae.  Epimera 1-3 bare; 
epimeron 3 posteroventral corner subquadrate.  Telson apex rounded.  
Leucomorph (juvenile/sexually dimorphic characters):  Unknown. 
Remarks: Anamixis falarikia is distinct in having antenna 1 peduncle enlarged; 
maxilliped palp article 4 elongate; gnathopod 2 coxa greatly enlarged with anterior margin 
serrate; carpus shortened; propodus inflated with 6 prominent projections; and dactyl apex bifid. 
Habitat: Among algal covered coral rubble; 0–1 m. 
Host: Unknown.  
Distribution: Pacific Ocean, Ifaluk Atoll, Caroline Islands. 
 
Anamixis hanseni Stebbing, 1897  
Anamixis hanseni Stebbing, 1897:36–38, Figure 11; Stebbing, 1906:170–171, Figures 42–43; 
Ortiz & Lemaitre, 1994: 123, no Figure; Thomas, 1997:53–54, Figure 7. 
Type material: 2.5 mm (reported as one tenth of an inch), from West Indies, in 
Goniastrea varia Dana, collected by H.J. Hansen. 
Material examined: No material available for examination.  
Description based on descriptions by Stebbing (1897) and Thomas (1997).  Male.  Head 
anterior margin oblique, anterodistal margin subquadrate.  Ventral cephalic keel anterior margin 
oblique, anteroventral margin with a downward projecting cusp, ventral margin oblique.  Antenna 
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1 flagellum 11 articulate.  Antenna 2 shorter than antenna 1, flagellum four articulate.  Maxilliped 
palp article 4 elongate.  Coxae 1–4 relative widths 1.0:2.1:1.3:1.4.  Gnathopod 1 basis linear, 
anterior margin with 1–2 setae, posterior margin with 1–2 setae; carpus length 10 x width, 
proximal margin smooth, terminal ornamentation consisting of a single long seta; propodus 
curved, posterior margin with a single, long seta, palm smooth, bare.  Gnathopod 2 coxa broader 
than long, greatly enlarged; basis distally expanded, anterior margin with one large distal 
tubercle, anterior and posterior margins bare; carpus 0.8 x propodus length, straight, distally 
tapered, anterior margin smooth; propodus posterior margin with spines/serrations, palm linear 
with three major tubercles; dactyl curved/geniculate, proximal margin with two tubercles, 
reaching 0.5–0.7 x propodus length.  Pereopod 3 coxa length 1.3 x width.  Pereopod 4 coxa 
posterior margin excavate.  Pereopods 5–7 bases broadly expanded, length width ratios 1.3, 1.3, 
1.3; posterior margins bare, smooth.  Uropods 1–2 relative lengths 1.0:0.8, rami with robust 
seta(e).  Epimera 2-3 bare; epimeron 3 posteroventral corner subquadrate, produced.  Telson 
length less than 1.8 x width, apex rounded.  
Leucomorph (juvenile/sexually dimorphic characters): Unknown.  
Remarks: Thomas (1997) states that the host may not be accurately identified.  Anamixis 
hanseni is distinct in having ventral keel anterior margin with microscopic teeth; gnathopod 2 
coxa enlarged; propodus elongate with 3 prominent projections; and dactyl with 2 projections on 
inner margin. 
Habitat: No specific habitat or depth reported. 
Host: Goniastrea varia Dana. 
Distribution: Tropical Atlantic: West Indies; Caribbean Sea: Columbian coast. 
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Anamixis jebbi Thomas, 1997  
Anamixis jebbi Thomas, 1997:54–57, Figures 8–9. 
Type material: Holotype, anamorph male "A,” 2.54 mm, USNM 253745, Padoz Natun 
reef, Tab Anchorage, Madang, Papua New Guinea, formalin wash of cemented rubble in center of 
reef, 1–2 m, J.D. Thomas, 28 February 1990, JDT PNG-67; 1 Paratype, anamorph male “C,” 2.50 
mm, USNM 253746, overturned and partially cemented Acropora cytherea rubble, 2–3 m, J. D. 
Thomas, 10 February 1990, JDT PNG-40; 2 Paratypes, leucomorph male “D,” 1.92 mm, USNM 
253747, leucomorph female “E,” 1.62 mm, USNM 253748, and 5 other unmeasured 
leucomorphs, USNM 253749, and 3 unmeasured anamorphs, USNM 253750, Padoz Tinan reef, 
Tab Anchorage, Madang, Papua New Guinea, formalin wash of overturned plates of Acropora 
cytherea, 3 m, J.D. Thomas, 15 February 1990, JDT PNG-46; 4 Paratypes, 3 anamorphs and 1 
leucomorph, USNM 243313, Padoz Natun Reef, Tab Anchorage, Madang, Papua New Guinea, 
heavily cemented rubble from center of reef, 1 m, J.D. Thomas, 18 February 1990, JDT PNG-
50a,b; 2 Paratypes, 1 anamorph and 1 leucomorph, USNM 243314, Guzem Reef, Tab Anchorage, 
Madang, Papua New Guinea, formalin wash of Acropora rubble, 2.5 m, J.D. Thomas, 12 
February 1990, JDT PNG-44a; 2 Paratypes, 1 anamorph and 1 leucomorph, USNM 243315, Tab 
Anchorage, Madang, Papua New Guinea, patch reef bearing 210 degrees from Wongad Island, 
rubble from 3 m, J.D. Thomas, 13 February 1990, JDT PNG-45a. 
Material examined: No material available for examination.  
Description based on description by Thomas (1997).  Male.  Head anterior margin 
rounded, anterodistal margin evenly rounded.  Ventral cephalic keel anterior margin oblique, 
anteroventral margin with a serrate rounded cusp, ventral margin convex.  Eyes with 7 ocelli.  
Antenna 1 flagellum six articulate.  Antenna 2 shorter than antenna 1, flagellum four articulate.  
Coxae 1–4 relative widths 1.0:2.3:1.8:2.8.  Gnathopod 1 coxa anterior margin setose, distal 
margin excavate; gnathopod 1 vestigial; basis distally expanded, anterior and posterior margins 
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bare.  Gnathopod 2 coxa longer than broad, distal margin setose; basis distally expanded, with 
anteroproximal serrate ridge, anterior margin with four setae, posterior margin bare; carpus 0.9 x 
propodus length, curved, distally tapered, anterior margin smooth; propodus with two mediofacial 
setal rows, primary mediofacial setal row above midline, reaching between 0.5 and 0.7 x 
propodus length, secondary mediofacial setal row with 1–3 setae, with submarginal setae, palm 
linear with one major tubercle; dactyl straight, proximal margin with seta(e), dentate, reaching 
greater than 0.7 x propodus length.  Pereopod 3 coxa length 1.3 x width, distal margin setose, 
anterior margin with small cusp, distal margin with posterior cusp.  Pereopod 4 coxa distal 
margin setose, distal margin with posterior cusp, posterior margin excavate.  Pereopods 5 and 7 
coxae with facial setae.  Pereopods 5–7 bases broadly expanded, length width ratios 1.2, 1.3, 1.2; 
posterior margins setose, serrate.  Uropods 1–3 relative lengths 1.0:0.9:1.1, rami with robust 
seta(e); uropod 1 peduncle longer than inner ramus.  Epimera 1-3 bare; epimeron 3 posteroventral 
corner subquadrate, produced.  Telson length less than 1.8 x width, apex rounded, with facial and 
marginal setae.  
Leucomorph (juvenile/sexually dimorphic characters):  Male or female.  Gnathopod 1 
coxa anterodistal margin bi-cuspidate; carpus length 8 x width, distal margin setose, proximal 
margin smooth, terminal ornamentation consisting of multiple setae/spines, with terminal serrate 
blades; propodus straight, palm smooth, with proximal setae; dactyl present, reaching less than 
0.1 x propodus length.  Gnathopod 2 coxa posterior margin with posterodistal cusp; basis anterior 
margin with three setae; carpus 0.4 x propodus length, straight, distally truncate; propodus 
posterior margin with spines/serrations, with one mediofacial setal row, palm sub-rectangular; 
dactyl curved/geniculate, reaching 0.5–0.7 x propodus length. 
Remarks: Anamixis jebbi is distinct in having gnathopod 1 vestigial; eyes reduced with 7 
ocelli; gnathopod 2 basis with 3 long setae; carpus extending above attachment with ischium; and 
secondary mediofacial setal row with 3 setae.   
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Habitat: Among coral rubble; 1-3 meters. 
Host: Unknown. 
Distribution: Bismarck Sea, shallow coral reefs in Madang region of Papua New Guinea 
  
Anamixis kateluensis (Thomas, 1997)  
Anamixis stebbingi J.L. Barnard, 1965:488–489, Figure 4. 
Anamixis kateluensis Thomas, 1997:57–59, Figure 10; Jansen & Dinesen, 2002:267, no Figure. 
Type material: Holotype, anamorph male "K,” 1.98 mm, USNM 106914; Caroline 
Islands, Katelu area of southwest Falarik Islet, wash from algae growing on dead coral, 25 meters 
from shore, 0–1m, D.P. Abbott, 21 October 1953, 145 C-2. 
Material examined: No material available for examination.  
Description based on descriptions by Thomas (1997) and J.L. Barnard (1965).  Male.  
Head anterior margin transverse, anterodistal margin quadrate, anterodistal margin with cusp.  
Ventral cephalic keel anterior margin transverse, anteroventral margin with a simple cusp; ventral 
margin straight.  Antenna 1 flagellum eight articulate.  Antenna 2 shorter than antenna 1, 
flagellum four articulate.  Maxilliped palp article 4 elongate.  Coxae 1–4 relative widths 
1.0:2.2:2.4:1.9.  Gnathopod 1 basis distally expanded, anterior and posterior margins bare; carpus 
length 6 x width, proximal margin smooth; propodus curved, palm dentate, bare.  Gnathopod 2 
coxa longer than broad, anterior margin expanded anteriorly, distally excavate; basis distally 
expanded, anterior and posterior margins bare; carpus 1.0 x propodus length, straight, distally 
tapered, anterior margin smooth; propodus palm linear with two small tubercles; dactyl straight, 
proximal margin setose, apical margin obtuse, reaching 0.5–0.7 x propodus length.  Pereopod 3 
coxa length 1.4 x width, distal margin slightly convex.  Pereopod 4 coxa posterior margin 
rounded.  Pereopods 5–7 bases broadly expanded, length width ratios 1.3, 1.3, 1.5; posterior 
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margins setose, smooth.  Uropods 1–2 relative lengths 1.0:0.8, rami with robust setae.  Epimera 
1-3 bare; epimeron 3 posteroventral corner subquadrate.  Telson apex rounded.   
Leucomorph (juvenile/sexually dimorphic characters): Unknown. 
Remarks: Anamixis kateluensis is distinct in having ventral keel tapering posteriorly, 
ventral margin with sharp tooth; gnathopod 2 propodus with indentation near base of dactyl; and 
coxa 3 slightly larger than 2 or 4. 
Habitat: Among coral rubble; 0-1 meters. 
Host: Unknown.  
Distribution: Central Pacific Ocean: Ifaluk Atoll, Falarik Island, Caroline Islands; Indian 
Ocean: Andaman Sea, Surin, Similan Islands. 
 
Anamixis mahe Thomas, 1997  
Anamixis mahe Thomas, 1997:59, Figure 11. 
Type material: Holotype, male "A,” 2.66 mm, USNM 243316, Mahe, Seychelles, rubble 
and stones among algal turf in current-swept channel, sheltered embayment near Mahe Beach 
Motel; 0.5m, J. Clark, 29 April 1984, J-Sey-2; 1 Paratype, male "B,” 2.56 mm, USNM 243317, J-
Sey-2. 
Material examined: No material available for examination.  
Description based on description by Thomas (1997).  Male.  Head anterior margin 
transverse, anterodistal margin evenly rounded, anterodistal margin with cusp.  Ventral cephalic 
keel anterior margin excavate, anteroventral margin rounded, ventral margin convex.  Antenna 1 
flagellum nine articulate, accessory flagellum minute.  Antenna 2 shorter than antenna 1, 
flagellum five articulate.  Coxae 1–4 relative widths 1.0:2.1:2.2:2.4.  Gnathopod 1 coxa anterior 
margin setose, facial setae present; basis distally expanded, anterior and posterior margins bare; 
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carpus length 8.8 x width, proximal margin smooth, terminal ornamentation consisting of a single 
long seta; propodus curved, posterior margin with two long setae, palm dentate with proximal 
setae.  Gnathopod 2 coxa longer than broad, distal margin setose, posterior margin with 
posterodistal cusp; basis distally expanded, anterior margin with three setae, posterior margin 
with one seta; ischium with posterodistal setae; carpus 0.7 x propodus length, straight, with large 
subdistal tooth, anterior margin dentate; propodus with one mediofacial setal row displaced to 
midline, reaching less than 0.5 x propodus length, with submarginal setae, palm linear with one 
major tubercle; dactyl curved/geniculate, proximal margin with seta(e), reaching greater than 0.7x 
propodus length.  Pereopod 3 coxa length 1.4 x width, distal margin setose, anterior margin with 
small cusp, distal margin slightly concave with posterior cusp.  Pereopod 4 coxa distal margin 
setose with posterior cusp, posterior margin rounded.  Pereopods 5–7 bases broadly expanded, 
length width ratios 1.4, 1.3, 1.5; posterior margins setose, pereopods 5-6 posterior margins 
smooth, pereopod 7 posterior margin serrate.  Uropods 1–2 relative lengths 1.0:0.7, rami with 
robust setae.  Telson length less than 1.8 x width, apex rounded.  
Leucomorph (juvenile/sexually dimorphic characters): Unknown. 
Remarks: Anamixis mahe is distinct in having the anterior head margin with small cusp; 
gnathopod 1 carpus with geniculate apical seta; propodus with 1 geniculate and 1 straight apical 
seta; and gnathopod 2 carpus with large subdistal tooth. 
Habitat: Among algal turf in coral reef rubble zones; 0-1 meter. 
Host: Unknown. 
Distribution: Indian Ocean, Mahe, Seychelles. 
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Anamixis moana Thomas, 1997  
Anamixis stebbingi J.L. Barnard, 1970:64, Figure 27. 
Anamixis moana Thomas, 1997:61, Figure 12. 
Type material: Holotype, anamorph male "M,” 2.40 mm, BPBM 58650, Sampan Pass, 
Kaneohe Bay, Oahu, heads of Pocillopora meandrina, 2 m, divers Kruschwitz and Bowers, 23 
February 1967, JLB Haw 10. 
Material examined: No material available for examination.  
Description based on description by Thomas (1997).  Male.  Head anterior margin 
transverse, anterodistal margin concave.  Ventral cephalic keel anterior margin oblique, 
anteroventral margin with a downward projecting cusp, ventral margin oblique.  Antenna 1 
flagellum 4–5 articulate.  Antenna 2 shorter than antenna 1, flagellum 3–4 articulate.  Maxilliped 
palp article 4 elongate.  Coxae 1–4 relative widths 1.0:1.3:1.2:1.3.  Gnathopod 1 basis linear, 
anterior and posterior margins bare; carpus length 13.6 x width, proximal margin smooth; 
propodus curved, palm serrate.  Gnathopod 2 coxa longer than broad; basis distally expanded, 
anterior margin with one seta, posterior margin with two distal setae; carpus 0.9 x propodus 
length, straight, distally tapered, anterior margin smooth; propodus with one mediofacial setal 
row above midline, reaching less than 0.5 x propodus length, palm linear with one major and two 
small tubercles; dactyl curved/geniculate, proximal margin setose, reaching 0.5–0.7 x propodus 
length.  Pereopod 3 coxa length 1.5 x width.  Pereopod 4 coxa posterior margin excavate.  
Pereopods 5–7 bases broadly expanded, length width ratios 1.3, 1.5, 1.4; bare, pereopods 5-6 
posterior margins smooth, pereopod 7 posterior margin serrate.  Uropods 1–3 relative lengths 
1.0:0.7:0.9, rami with robust setae; uropod 3 peduncle subequal to inner ramus length.  Epimera 
1-3 bare; epimeron 3 posteroventral corner sinuous with a simple cusp.  Telson length less than 
1.8 x width, apex rounded.  
Leucomorph (juvenile/sexually dimorphic characters): Unknown. 
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Remarks: Anamixis stebbingi J.L. Barnard, 1970 is considered a junior synonym of 
Anamixis moana Thomas, 1997 because it was misidentified as Anamixis stebbingi Walker, 1904, 
which is a valid species.  Anamixis moana is distinct in having a large ventral keel tapering into a 
triangular process beneath the eye; ocelli scattered; coxa 2-4 subequal in size; and coxa 2 with 
distal margin slightly produced.   
Habitat: Among coral rubble; 2 meters.  
Host: Unknown. 
Distribution: Hawaiian Islands. 
 
Anamixis nedcampensis Thomas, 1997  
Anamixis nedcampensis Thomas, 1997:61–64, Figure 13; Lowry & Stoddart, 2003: 154, no 
Figure. 
Type material: Holotype, anamorph male "L,” 3.02 mm, AM P41033, Ningaloo Reef, 
Cape Range National Park, Western Australia, green and brown algae, inshore limestone reef 
south of Ned's Fish Camp (21°59'S 113°55'E), 1 m, R.T. Springthorpe, 2 January 1984, WA-373. 
Paratypes, anamorph males "C,” 2.95 mm and "M,” 2.87 mm, WA-373. 
Material examined: No material available for examination. 
Description based on description by Thomas (1997).  Male.  Head anterior margin 
transverse, anterodistal margin quadrate, anterodistal margin with cusp.  Ventral cephalic keel 
anterior margin oblique, anteroventral margin rounded, ventral margin convex.  Antenna 1 
flagellum 10 articulate, accessory flagellum minute.  Antenna 2 shorter than antenna 1, flagellum 
4-5 articulate.  Coxae 1–4 relative widths 1.0:1.6:1.6:1.9.  Gnathopod 1 coxa anterodistal corner 
bi-cuspidate distal margin excavate; basis distally expanded, anterior and posterior margins bare; 
carpus length 5.5 x width, proximal margin smooth; propodus geniculate, palm dentate, bare.  
Gnathopod 2 coxa longer than broad, anterior margin with cusp; basis distally expanded, anterior 
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and posterior margins bare; carpus 0.7 x propodus length, straight, with small subdistal tooth, 
anterior margin dentate; propodus with one mediofacial setal row above midline, reaching less 
than 0.5 x propodus length, with submarginal setae, palm linear, with one major tubercle; dactyl 
curved/geniculate, proximal margin setose, reaching greater than 0.7x propodus length.  Pereopod 
3 coxa length 1.4 x width, anterior margin with small cusp, distal margin with posterior cusp.  
Pereopod 4 coxa distal margin serrate, posterior margin with, distal margin with posterior cusp, 
posterior margin tapered.  Pereopod 5 coxa facial seta(e) present.  Pereopods 5–7 bases broadly 
expanded, length width ratios 1.3, 1.3, 1.5; posterior margins setose, smooth.  Uropods 1–2 
relative lengths 1.0:0.8, rami with robust setae.  Telson length less than 1.8 x width, apex with 
weak point, with facial setae. 
Leucomorph (juvenile/sexually dimorphic characters): Unknown.  
Remarks: Anamixis nedcampensis is distinct in having gnathopod 1 carpus distally 
inflated; gnathopod 2 carpus with small subdistal tooth; and propodus narrow. 
Habitat: Among algae on limestone reefs; 1 meter. 
Host: Unknown. 
Distribution: Eastern Indian Ocean, Western Australia. 
 
Anamixis ningaloo Thomas, 1997  
Anamixis ningaloo Thomas, 1997:64–66, Figure 14; Lowry & Stoddart, 2003: 154, no Figure. 
Type material: Holotype, anamorph male "W,” 2.63 mm, AM P41031, Ningaloo Reef, 
Cape Range National Park, Western Australia, airlift from living Acropora sp., inside outer reef 
off Ned's Fish Camp (21°59.5'S 113°54.5'E), 2 m, R.T. Springthorpe and J.K. Lowry, 1 January 
1984, WA-346. 
Material examined: No material available for examination. 
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Description based on description by Thomas (1997).  Male.  Head, anterior margin 
transverse, anterodistal margin quadrate, anterodistal margin with cusp.  Ventral cephalic keel 
anterior margin oblique, anteroventral margin with a simple cusp, ventral margin oblique.  
Antenna 1 flagellum 10 articulate, peduncle width greater than 2 x article 2.  Antenna 2 shorter 
than antenna 1, flagellum four articulate.  Maxilliped palp article 4 elongate.  Coxae 1–4 relative 
widths 1.0:1.3:1.2:1.2, distal margin serrate, anterodistal margin bi-cuspidate; basis slightly 
inflated, anterior and posterior margins bare; carpus length 15 x width, proximal margin smooth; 
propodus straight with apical pore, palm dentate, bare.  Gnathopod 2 coxa longer than broad, 
anterior margin with cusp, posterior margin posterodistal cusp; basis distally expanded, anterior 
margin with one large distal tubercle, anterior and posterior margins bare; carpus 0.7 x propodus 
length, straight, distally tapered, anterior margin smooth; propodus posterior margin with 
spines/serrations, with one mediofacial setal row displaced to midline, reaching less than 0.5 x 
propodus length, with submarginal setae, palm convex with three major tubercles; Dactyl 
curved/geniculate, proximal margin setose, dentate and with two tubercles, reaching greater than 
0.7 x propodus length.  Pereopod 3 coxa length 1.5 x width, distal margin with posterior cusp.  
Pereopod 4 coxa posterior margin tapered.  Pereopods 5–7 bases narrowly expanded, length 
width ratios 1.6, 1.4, 1.5; posterior margins setose, pereopods 5-6 basis posterior margins smooth, 
pereopod 7 posterior margin serrate.  Uropods 1–2 relative lengths 1.0:0.8, rami with robust setae.  
Telson length less than 1.8 x width, apex rounded.  
Leucomorph (juvenile/sexually dimorphic characters): Unknown.   
Remarks: Anamixis ningaloo is distinct in having antenna 1 peduncle enlarged; 
gnathopod 1 article 6 thick; gnathopod 2 carpus thick; propodus ventral margin oblique with tooth 
and truncate process; dactyl inflated with denticulate processes on inner margin. 
Habitat: Among Acropora sp. on coral reef; 2 meters. 
Host: Unknown. 
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Distribution: Eastern Indian Ocean, Western Australia. 
 
Anamixis pacifica (Barnard, 1955)  
Leucothoides pacifica Barnard, 1955:26–28, Figures 1a-k; J.L. Barnard, 1964a:114, no Figure; J. 
L. Barnard, 1969a:165, Figures 24n-r; J. L. Barnard, 1979:130, no Figure; J.L. Barnard, 
1979:12, no Figure.  
Anamixis linsleyi J.L. Barnard, 1955:28–30, Figures 2a-d; J.L. Barnard, 1959:21, no Figure; J.L. 
Barnard, 1969a:89, no Figure; J.L. Barnard, 1979:11, no Figure; J.L. Barnard, 1979:21, no 
Figure.  
Anamixis pacifica Thomas, 1997:66, Figure 10. 
Type material: Holotype male, 5.0 mm, AHF no. 531, Ellis Boat Landing, Newport 
Harbor, California, USA, 29 Nov 1953, formalin wash of sponges attached to floating dock, R. H. 
Linsley. 
Material examined: No material available for examination. 
Description based on descriptions by Barnard (1955) and Thomas (1997).  Male.  Head 
anterior margin transverse, anterodistal margin evenly rounded.  Ventral cephalic keel anterior 
margin transverse, anteroventral margin with an anteriorly projecting cusp, ventral margin 
straight.  Antenna 1 flagellum 10 articulate, accessory flagellum minute.  Antenna 2 shorter than 
antenna 1, flagellum five articulate.  Gnathopod 1 basis distally expanded, anterior and posterior 
margins bare; carpus length 9 x width, proximal margin smooth; propodus straight, posterior 
margin with a short, thick spine-seta, palm dentate, bare.  Gnathopod 2 coxa longer than broad, 
anterodistal corner with cusp, posterior margin with posterodistal cusp; basis distally expanded, 
anterior and posterior margins bare; carpus 0.8 x propodus length, curved, tapered, anterior 
margin smooth; propodus palm convex with one major tubercle; dactyl curved/geniculate, 
proximal margin setose, with one tubercle, reaching 0.5–0.7 x propodus length.  Pereopod 3 coxa 
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length 1.4 x width, distal margin with posterior cusp.  Pereopod 4 coxa posterior margin excavate.  
Pereopods 5–7 bases broadly expanded, length width ratios 1.3, 1.2, 1.5; posterior margins 
smooth, pereopods 5-6 posterior margins bare, pereopod 7 posterior margin setose.  Uropods 1–3 
relative lengths 1.0:0.8:0.8, rami with robust seta(e).  Epimera 1-3 bare; Epimeron 3 
posteroventral corner subquadrate.  Telson length less than 1.8 x width, apex rounded.  
Leucomorph (juvenile/sexually dimorphic characters): Not confirmed.  Male or female.  
Head anterior and anterodistal margins rounded.  Antenna 1 flagellum nine articulate, accessory 
flagellum minute.  Antenna 2 subequal to antenna 1; flagellum three articulate.  Mandibular palp 
one articulate.  Gnathopod 1 basis anterior margin bare, posterior margin with one seta; propodus 
smooth with five distal setae; dactyl less than 0.1 x propodus length.  Gnathopod 2 coxa enlarged; 
basis anterior and posterior margins bare; propodus sub-triangular, palm serrate.  Uropod 1 rami 
with robust setae.   
Remarks: The anamorph of this species was originally described as Anamixis linsleyi.  
Thomas (1997) noted that Anamixis pacifica, initially described as Leucothoides is assumed to be 
the leucomorph stage of A. linsleyi and takes page priority.  Anamixis pacifica is distinct in 
having gnathopod 1 propodus with a single terminal spine.     
Habitat: Floating docks; 1-15 meters. 
Host: Sponges. 
Distribution: Eastern Pacific Ocean: California, Newport Bay, Carmel. 
  
Anamixis papuaensis Thomas, 1997  
Anamixis papuaensis Thomas, 1997:66–67, Figure 15. 
Type material: Holotype, anamorph male "A,” 2.92 mm, AM P41032, east of Manunouha 
Island, Bootless Bay, Papua New Guinea, Galaxaura algae from base of coral reef, (9°30'S 
147°07'E), 10 m, J.K. Lowry, 26 October 1980, PNG-14. 
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Material examined: No material available for examination. 
Description based on description by Thomas (1997).  Male.  Head, anterior margin 
transverse, anterodistal margin quadrate.  Ventral cephalic keel anterior margin oblique, 
anteroventral margin with a downward projecting cusp, ventral margin oblique.  Antenna 1 
flagellum 10 articulate.  Antenna 2 shorter than antenna 1, flagellum four articulate.  Maxilliped 
palp article 4 elongate.  Coxae 1–4 relative widths 1.0:2.1:1.1:1.1.  Gnathopod 1 coxa bi-
cuspidate; basis distally expanded, anterior and posterior margins bare; carpus length 9.5 x width, 
proximal margin smooth; propodus curved, palm dentate, bare.  Gnathopod 2 coxa equally as 
long as broad, greatly enlarged, anterior margin serrate with cusp, distal margin convex with mid-
distal projection; basis distally expanded, anterior margin with one large distal tubercle, anterior 
margin with one seta, posterior margin with one seta; carpus 0.5 x propodus length, curved, 
distally tapered, anterior margin dentate; propodus posterior margin with large cuspate process, 
with one mediofacial setal row above midline, reaching less than 0.5 x propodus length, with 
submarginal setae, palm convex with two major tubercles; dactyl straight, proximal margin 
setose, dentate and with two tubercles, reaching 0.5–0.7 x propodus length.  Pereopod 3 coxa 
length 1.5 x width, distal margin with posterior cusp.  Pereopod 4 coxa posterior margin tapered.  
Pereopods 5–7 bases narrowly expanded, length width ratios 1.6, 1.4, 1.3; posterior margins bare, 
smooth.  Uropods 1–2 relative lengths 1.0:0.7, rami with robust setae.  Epimera 1-3 bare; 
epimeron 3 posteroventral corner sinuous with a simple cusp.  Telson length less than 1.8 x 
width, apex rounded.  
Leucomorph (juvenile/sexually dimorphic characters): Unknown. 
Remarks: Anamixis papuaensis is distinct in having coxa 2 greatly enlarged, anterior 
margin cuspate, distal margin with tooth; gnathopod 2 carpus shortened; propodus medial margin 
with complex cuspate process; dactyl denticulate with 2 medial processes. 
Habitat: Among Galaxaura algae on coral reef; 10 meters.  
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Host: Unknown.  
Distribution: Coral Sea: Papua New Guinea. 
 
Anamixis stebbingi Walker, 1904  
Anamixis stebbingi Walker, 1904:259–261, Figure 18; Nayar, 1966:144, Figure 6; J.L. Barnard, 
1971a:40, Figures 14A, 15S (except S g1). 
Type material: Holotype, one imperfect specimen, 2 mm; India, Sri Lanka (formerly 
Ceylon); Muttuvaratu pearl oyster washings, 19 November 1902. 
Material examined: No material available for examination.  
Description based on descriptions by Walker (1904) and Thomas (1997).  Male.  Ventral 
cephalic keel anterior margin oblique, anteroventral margin with a downward projecting cusp, 
ventral margin oblique.  Antenna 1 flagellum six articulate.  Antenna 2 shorter than antenna 1, 
flagellum three articulate.  Gnathopod 1 basis distally expanded, anterior and posterior margins 
bare; carpus length 4 x width, proximal margin smooth; propodus curved, palm dentate, bare.  
Gnathopod 2 coxa longer than broad, anterodistal corner with cusp, posterior margin with 
posterodistal cusp; basis distally expanded, anterior margin with one seta, posterior margin bare; 
carpus 0,8 x propodus length, curved, distally tapered, anterior margin dentate; propodus with 
submarginal setae, palm convex, smooth; dactyl curved/geniculate, proximal margin setose, 
dentate, reaching greater than 0.7 x propodus length.  Pereopod 7 basis broadly expanded, length 
width ratio 1.1; posterior margins setose, serrate.  Telson apex rounded.  
Leucomorph (juvenile/sexually dimorphic characters): Unknown. 
Remarks: Anamixis stebbingi is distinct in having gnathopod 2 carpus denticulate near base, 
middistal portion with 2 raised processes; and dactyl with denticulate inner margin.  The 
descriptions of A. stebbingi are vague and often based on imperfect specimens.  Nayar’s 
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description of A. stebbingi falls between Walker’s description of A. stebbingi and the description 
of A. barnardi.  Until examination of material from the type localities, A. stebbingi and A. 
barnardi will remain separate species, with Nayar’s description of A. stebbingi problematical.   
Habitat: Among oyster reefs; no depth reported. 
Host: Unknown.  
Distribution: India, Sri Lanka (formerly Ceylon); Pacific: Hawaiian Islands. 
 
Anamixis tangaroa Thomas, 1997  
Anamixis tangaroa Thomas, 1997:68–70, Figure 16; Lowry & Stoddart, 2003:154, no Figure. 
Type material: Holotype, anamorph male "A" 3.58 mm, NMV 19742, Bass Strait, VIMS, 
cruise 81-T-1, NZOI RV Tangaroa, station 158, 13 November 1981, (39°49.5'S 146°18.5'E), 82 
m, sediment, bryozoa, mud, S-M grab. Paratypes, anamorph males "B" 3.75 mm, and "C" 3.26 
mm, NMV 19743, Bass Strait, Station 160, 13 November 1981, (39°43.7'S 147°19.6'E), 59 m, 
sediment, muddy shell, epibenthic sled. 
Material examined: No material available for examination.  
Description based on description by Thomas (1997).  Male.  Head anterior margin 
transverse, anterodistal margin subquadrate, anterodistal margin with cusp.  Ventral cephalic keel 
anterior margin excavate, anteroventral margin with a serrate rounded cusp, ventral margin 
straight.  Antenna 1 flagellum 12 articulate, peduncle width greater than 2 x article 2.  Antenna 2 
subequal to antenna 1, flagellum four articulate.  Maxilliped palp article 4 elongate.  Coxae 1–4 
relative widths 1.0:2.2:1.7:2.2.  Gnathopod 1 coxa anterodistal corner bi-cuspidate, distal margin 
excavate; carpus length 7.7 x width, proximal margin smooth; propodus straight, posterior margin 
with a short knob-like unguis, palm dentate, bare.  Gnathopod 2 coxa longer than broad, distal 
margin excavate; basis distally expanded, anterior margin with two setae, posterior margin bare; 
carpus 0.8 x propodus length, curved, distally tapered, anterior margin smooth; propodus 
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posterior margin with spines/serrations, with one mediofacial setal row displaced to midline, 
reaching less than 0.5 x propodus length, with submarginal setae, palm convex with three major 
tubercles; dactyl curved/geniculate, proximal margin setose, dentate and with one tubercle, 
reaching 0.5–0.7 x propodus length.  Pereopod 3 coxa length 1.5 x width.  Pereopod 4 coxa distal 
margin with posterior cusp, posterior margin excavate.  Pereopods 5-7 bases broadly expanded; 
posterior margins setose, smooth.  Uropods 1–2 with robust setae.  Telson length less than 1.8 x 
width, apex rounded.  
Leucomorph (juvenile/sexually dimorphic characters): Unknown.  
Remarks: Anamixis tangaroa is distinct in having maxilliped inner plates separate; outer 
plates with vestigial inner lobes; gnathopod 2 coxa ventral margin excavate; dactyl strongly 
tuberculate on inner margin; and telson elongate.   
Habitat: Among sediment, mud and bryozoans; 59-82 meters. 
Host: Unknown.  
Distribution: Tasman Sea, Bass Strait. 
 
Anamixis torrida J.L. Barnard, 1974a  
Leucothoides pottsi Schellenberg, 1938a:26–28, Figure 12; J.L. Barnard, 1965:492–493, no 
Figure; J.L. Barnard, 1970:211–213, Figure 138; J.L. Barnard, 1971b:103, Figure 14P, 15P 
and Sg1; (not Anamixis pottsi Shoemaker, 1933). 
Leucothoides torrida Barnard, 1974a:103, Figure 65a; Ledoyer, 1984:82, Figure 40B; Ledoyer, 
1986:682–683, Figure 263. 
Anamixis torrida Thomas, 1997:70, no Figure.  
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Type material: Holotype, 1.75 mm, USNM 105713, Abbott 177-G-5, Falarik Islet, Ifaluk, 
Micronesia, from turtle grass and Halimeda beds, lagoon shelf off southwest tip, barely exposed 
at low tide, 27 October 1953. 
Material examined: No material available for examination.  
Description based on description by Barnard (1974a).  Sex unknown.  Head anterior 
margin truncate, anterodistal margin subquadrate, anterodistal margin with cusp.  Maxilla 1 palp 
two articulate.  Gnathopod 1 coxa distal margin excavate; basis distally expanded, anterior and 
posterior margins bare; carpus length 14 x width, proximal margin smooth, terminal 
ornamentation consisting of terminal serrate blades; propodus straight, palm dentate with 10 
distal setae; dactyl smooth.  Gnathopod 2 coxa longer than broad; basis linear, anterior margin 
with three setae, posterior margin bare; carpus 0.4 x propodus length, straight, distally tapered, 
anterior margin smooth; propodus with submarginal setae, palm sub-rectangular with six major 
tubercles; dactyl curved/geniculate, reaching less than 0.5 x propodus length.  Pereopod 5 
posterior margin setose, serrate.   
Anamorph (juvenile/sexually dimorphic characters): Anamorphs unknown.   
Remarks: Leucothoides pottsi Schellenberg, 1938 is considered a junior synonym of 
Anamixis torrida Barnard, 1974 because Barnard synonymized this reference, leaving the original 
description of Leucothoides pottsi as a valid species.  It has since been synonymized with 
Anamixis cavatura.  This species is based only on a leucomorph and should not be considered 
valid until it can be connected with its anamorph counterpart.  This species may represent several 
species of Anamixis or Paranamixis.    
Habitat: Among turtle grass and Halimeda; 0-1 meter. 
Host: Sponges. 
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Distribution: Micronesia: Falarik Islet, Ifaluk, Ella Islet, Elangalap Islet; Tropical Pacific: 
Gilbert Islands, Apamama, Marshall Islands, Jaluit; Hawaiian Islands: Oahu; New Caledonia: 
Noumea; Western Indian Ocean: Madagascar, Tulear, iles Glorieuses. 
 
Anamixis vanga Thomas, 1997  
Anamixis vanga Thomas, 1997:70–73, Figures 17–18. 
Type material: Holotype, anamorph male "E,” 4.85 mm, USNM 243319, Carrie Bow 
Cay, Belize, rubble zone in backreef area north of Carrie Bow Cay, taken from the branchial 
basket of A. interrupta Heller, 1878, 13.3 m, J.D. Thomas, 14 July 1988, JDT Bel-132c; Paratype, 
anamorph male "F,” 4.34 mm, USNM 243320, JDT Bel-132c; 3 Paratypes, leucomorph male 
"G,” 3.14 mm, USNM 243321, leucomorph female "H,” 2.65 mm, USNM 243322, and 
leucomorph female "I,” 3.14 mm, USNM 243323, JDT Bel-132c; 11 Paratypes, 10 leucomorphs, 
1 anamorph, USNM 243324, JDT Bel-132c. 
Material examined: 3 anamorph males and 4 leucomorph females (JDT Bel 06-5B); 5 
leucomorph males and females (JDT Bel 06-3B). 
Description based on description by Thomas (1997).  Male.  Head anterior margin 
excavate, anterodistal margin oblique.  Head with lateral ridge.  Ventral cephalic keel anterior 
margin oblique, anteroventral margin with an anteriorly projecting cusp, ventral margin oblique.  
Antenna 1 flagellum 12 articulate.  Antenna 2 subequal to antenna 1, flagellum four articulate.  
Coxae 1–4 relative widths 1.0:1.9:1.4:1.5.  Gnathopod 1 coxa anterodistal corner bi-cuspidate, 
distal margin excavate; basis distally expanded, anterior and posterior margins bare; carpus length 
11.7 x width, proximal margin smooth, terminal ornamentation consisting of a single long seta; 
propodus straight, posterior margin with a single, long seta, palm serrate, bare.  Gnathopod 2 coxa 
longer than broad, anterodistal corner with cusp, posterior margin with posterodistal cusp; basis 
distally expanded, anterior and posterior margins bare; carpus 0.8 x propodus length, curved, 
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distally tapered, anterior margin smooth; propodus posterior margin with spines/serrations, with 
one mediofacial setal row displaced to midline, reaching between 0.5 and 0.7 x propodus length, 
with submarginal setae, palm linear with three major tubercles; dactyl straight, proximal margin 
setose, with one tubercle, reaching 0.5–0.7 x propodus length.  Pereopod 3 coxa length 1.2 x 
width, distal margin with posterior cusp.  Pereopod 4 coxa posterior margin expanded.  Pereopods 
5–7 bases narrowly expanded, length width ratios 1.5, 1.4, 1.5; posterior margins setose, serrate.  
Uropods 1–3 relative lengths 1.0:0.9:1.0, rami with robust setae; uropod 3 peduncle longer than 
inner ramus.  Epimera 1-3 bare; epimeron 3 posteroventral corner subquadrate.  Telson length 
less than 1.8 x width, apex rounded.  
Leucomorph (juvenile/sexually dimorphic characters): Male or female.  Head anterior 
margin rounded, anterodistal margin evenly rounded.  Ventral cephalic keel anterior margin 
rounded, anteroventral margin with a downward projecting cusp.  Mouthparts well-developed.  
Mandibular palp one articulate.  Gnathopod 1 anterodistal corner without cusp; carpus length 7 x 
width, distal margin setose, proximal margin dentate; propodus palm dentate; dactyl less than 0.1 
x propodus length.  Gnathopod 2 basis anterior margin with 1–3 setae; carpus 0.4 x propodus 
length, straight, distally truncate; propodus with one mediofacial setal row above midline, palm 
sub-rectangular; dactyl curved/geniculate.   
Remarks: Anamixis vanga is distinct in having ventral keel short and subrectangular; 
gnathopod 1 carpus and propodus each having 1 terminal seta; gnathopod 2 propodus elongate 
with 3 large projections.  
Habitat: Among coral rubble, back reef areas; 5-15 meters.  
Host: Large solitary tunicates, often Ascidia interrupta Heller, 1878 (in branchial 
baskets) and asconoid sponges. 
Distribution: Western Atlantic and Caribbean, from off Georgia to the Florida Keys, 
Belize. 
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Anamixis yarrega (J.L. Barnard, 1974)  
Leucothoides yarrega J.L. Barnard, 1974b:103, Figures 62f, 62f1, 63f. 
Anamixis yarrega J.L. Barnard, 1979:130, no Figure; J.L. Barnard, 1979:12, no Figure; Moore, 
1987:240–245, Figures 1–4; Thomas, 1997:73, no Figure; Lowry & Stoddart, 2003:154, no 
Figure. 
Type material: Holotype female, 2.05 mm, NMV J316; Western Port, Victoria. 
Material examined: No material available for examination. 
Description based on descriptions by J.L. Barnard (1974) and Moore (1987).  Male.  
Head anterior margin truncate, anterodistal margin concave, anterodistal margin with cusp.  
Antenna 1 flagellum 10 articulate, accessory flagellum minute.  Antenna 2 subequal to antenna 1, 
flagellum four articulate.  Gnathopod 1 basis distally expanded, anterior and posterior margins 
bare; carpus length 14 x width, proximal margin smooth; propodus straight, palm smooth.  
Gnathopod 2 coxa longer than broad, distal margin excavate; basis distally expanded, anterior 
margin with two small distal tubercles, with two setae, posterior margin bare; carpus 0.8 x 
propodus length, curved, distally tapered, anterior margin smooth; propodus with one mediofacial 
setal row above midline, reaching less than 0.5 x propodus length, with submarginal setae, palm 
with one major tubercle; dactyl curved/geniculate, proximal margin setose, dentate, reaching 0.5–
0.7 x propodus length.  Pereopod 3 coxa length 1.3 x width, distal margin setose, anterior margin 
with small cusp, distal margin with posterior cusp.  Pereopod 4 coxa anterior and distal margins 
setose, posterior margin tapered.  Pereopod 5 coxa facial seta(e) present.  Pereopods 5–7 bases 
broadly expanded, length width ratios 1.2, 1.3, 1.1; posterior margins setose, smooth.  Uropods 1–
2 relative lengths 1.0:0.8, rami with robust setae.  Epimera 1-3 bare; epimeron 3 posteroventral 
corner subquadrate.  Telson length less than 1.8 x width, apex rounded.  
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Leucomorph (juvenile/sexually dimorphic characters): Uncertain; described by Moore, 
but circumstantial.  Male or female: Mandibular palp one articulate.  Maxilla 1 palp two 
articulate.  Coxae 1-4 distal margins setose.  Gnathopod 1 carpus terminal ornamentation 
consisting of serrate blades; propodus palm with 15-18 distal setae; dactyl less than 0.1 x 
propodus length.  Gnathopod 2 basis anterior margin with four setae, posterior margin with one 
seta; propodus sub-triangular, palm dentate.  Pereopod 3 coxa rectangular.      
Remarks: The connection of the anamorphs and leucomorphs of this species is 
circumstantial and needs further investigation.  Anamixis yarrega is distinct in having gnathopod 
1 carpus and propodus straight; gnathopod 2 dactyl tuberculate on inner margin; and coxa 4 
posterodistal margin concave.  Live specimens are orange in color.   
Habitat: Among holdfasts of the brown alga Ecklonia radiata and the green alga 
Caulerpa trifaria; exact depth not reported. 
Host: Host unknown. 
Distribution: Victoria: Western Port (J.L. Barnard, 1974b). Tasmania: d'Entrecasteaux 
Channel (Moore, 1987); California. 
 
Nepanamixis Thomas, 1997 
Nepanamixis Thomas, 1997:73.  
Type-species. Nepanamixis dianthus Thomas, 1997, original designation. 
Diagnosis:  (Terminal males) Antennae relatively short, eyes with 9 scattered ocelli, head 
margins rounded.  Maxilliped inner plates partially fused, outer plates with inner lobes present, 
sometimes reduced.  Coxa 1 moderately reduced. Gnathopod 1 carpus basally inflated, inner 
margin cuspate, apex of propodus sometimes with terminal spine or bulbous process. Coxae 2-3 
smooth; distal margin of coxa 4 distally produced or crenulate. Gnathopod 2 propodus with 2 
mediofacial setal rows. Telson long, 1.8-2.0 x longer than wide.  
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Relationships. Differing from Leucothoe and Paraleucothoe in the reduced mouthparts, 
reduced coxa 1, and extreme sexual dimorphism. Differing from Anamixis and Paranamixis in 
the relatively shorter antennae, less numerous ocelli, larger coxa 1, expanded gnathopod 1 carpus, 
gnathopod 2 with two mediofacial setal rows, and longer telson.   
Species. Nepanamixis dianthus Thomas, 1997; Nepanamixis grossimana (Ledoyer, 
1978a); Nepanamixis torreanus Thomas, 1997; Nepanamixis vectoris Thomas, 1997. 
Other records. Nepanamixis sp. A Jansen & Dinesen, 2002:269, Figure 2a-c; 
Nepanamixis spp. (leucomorphs) Jansen & Dinesen, 2002:268, no Figure 
Habitat and Distribution. Marine, Indo-Pacific, Western Pacific, Caribbean, Mauritius to 
Belize, Andaman Sea, 0-25 m, among coral reefs, coral rubble, and algae, 4 species. 
 
Nepanamixis dianthus Thomas, 1997  
Nepanamixis dianthus Thomas, 1997:74–77, Figures 19–20. 
Type material: Holotype, anamorph male "A,” 2.44 mm, USNM 243334, Carrie Bow 
Cay, Belize, "Sand bores,” formalin wash of shallow rubble, 1–2 m, J.D. Thomas, 21 July 1984, 
JDT Bel-105a; 1 Paratype, anamorph male "B,” 2.39 mm, USNM 243335, Carrie Bow Cay, 
Belize, formalin wash of rubble in patch reef, south-west of reef crest on south side of South 
Water Cut, 1–2 m, J.D. Thomas, 5 July 1984, JDT Bel-117; 1 Paratype, leucomorph male "C,” 
2.52 mm, USNM 243336, Carrie Bow Cay, Belize, formalin wash of Acropora palmata rubble, 
patch reef inside reef crest on South Water Cut, 1–2 m, J.D. Thomas, 9 June 1987, JDT Bel-121a; 
1 Paratype, leucomorph male "D,” 2.00 mm, USNM 243337, JDT Bel-121a; 1 Paratype, 
leucomorph female "E,” 1.93 mm, USNM 243338, JDT Bel-121a. 
Material examined: No material available for examination. 
Description based on description by Thomas (1997).  Male.  Head anterior margin 
rounded, anterodistal margin evenly rounded.  Ventral cephalic keel anterior margin oblique, 
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anteroventral margin subquadrate, ventral margin oblique.  Antenna 1 flagellum four articulate.  
Antenna 2subequal to antenna 1, flagellum three articulate.  Coxae 1–4 relative widths 
1.0:2.2:1.7:2.2.  Gnathopod 1 basis distally expanded, anterior and posterior margins bare; carpus 
basally inflated, length 1.7 x width, proximal margin with denticles and cusps; propodus straight, 
palm smooth, with proximal setae; dactyl absent.  Gnathopod 2 coxa longer than broad, distal 
margin setose; basis distally expanded, anterior margin with one seta, posterior margin bare; 
carpus 0.8 x propodus length, curved, distally tapered, anterior margin dentate; propodus with 
two mediofacial setal rows, primary mediofacial setal row displaced to midline, reaching less 
than 0.5 x propodus length, secondary mediofacial setal row with 4–6 setae, with submarginal 
setae, propodus thin, length 2.8–3.2 times width, palm linear, smooth; dactyl curved/geniculate, 
proximal margin setose, reaching greater than 0.7 x propodus length.  Pereopod 3 coxa length 1.3 
x width, distal margin setose.  Pereopod 4 coxa distal margin setose, with posterior cusp, 
posterior margin excavate.  Pereopods 5–7 bases narrowly expanded, length width ratios 1.4, 1.4, 
1.4; posterior margins serrate, setose.  Uropods 1–3 relative lengths 1.0:0.7:0.8, inner rami each 
with one robust seta, uropod 1 outer ramus bare, uropods 2-3 outer rami with robust setae; uropod 
3 peduncle subequal to inner ramus length.  Telson length 1.8 – 2.0 x width, apex tapered.  
Leucomorph (juvenile/sexually dimorphic characters): Male.  Mouthparts well 
developed.  Coxae 1–2 relative widths 1.0:2.6.  Gnathopod 1 coxa distal margin setose with 
projection; carpus length 5.2 x width, proximal margin smooth, terminal ornamentation consisting 
of four terminal spines; propodus posterior margin with a short, thick spine-seta; palm dentate; 
dactyl with proximal notch, between 0.1 and 0.2 x propodus length.  Gnathopod 2 carpus 0.6 x 
propodus length, straight, distally rounded, anterior margin smooth; propodus posterior margin 
with spines/serrations, with one mediofacial setal row above midline, palm sub-rectangular with 
1–6 major tubercles; dactyl reaching 0.5–0.7 x propodus length.  Female:  Gnathopod 2 smaller, 
propodus palm more oblique and slightly excavate.   
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Remarks: Leucomorphs were confirmed by Thomas [1997] from rearing experiments.  
Nepanamixis dianthus is distinct in having gnathopod 1 carpus inflated, inner margin cuspate; 
gnathopod 2 carpus with serrate lateral ridge; propodus elongate; and coxa 4 ventral margin 
crenulate.     
Habitat: Among coral rubble; 1-2 meters. 
Host: Unknown.  
Distribution: Western Caribbean Sea, Belize. 
 
Nepanamixis grossimana (Ledoyer, 1978a)  
Anamixis grossimana Ledoyer, 1978a:229, Figure 13(II). 
Nepanamixis grossimana, Thomas, 1997:77, no Figure. 
Type material: Holotype male, 3 mm, st. 5, Balaclava Reef, (20º 5’ S, 57º 30’ 30" E), 
"Madreporaires (Madreporax) zone". 
Material examined: No material available for examination. 
Description based on descriptions by Ledoyer (1978a) and Thomas (1997).  Male.  Head 
anterior margin rounded, anterodistal margin evenly rounded.  Eyes with 9 ocelli.  Antenna 1 
flagellum seven articulate, accessory flagellum minute.  Antenna 2 subequal to antenna 1, 
flagellum four articulate.  Gnathopod 1 basis distally expanded, anterior and posterior margins 
bare; carpus basally inflated, length 1.0 x width, proximal margin with denticles, terminal 
ornamentation consisting of a short spine-seta; propodus curved, palm dentate, bare; dactyl less 
than 0.1 x propodus length.  Gnathopod 2 coxa longer than broad; basis distally expanded, 
anterior and posterior margins bare; carpus 0.6 x propodus length, curved, distally tapered, 
anterior margin smooth; propodus with one mediofacial setal row below midline, reaching less 
than 0.5 x propodus length, with submarginal setae, propodus thin, length 2.8–3.2 times width, 
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palm linear, smooth; dactyl curved/geniculate, proximal margin setose, reaching greater than 0.7x 
propodus length.  Pereopod 3 coxa length 1.2 x width, distal margin with posterior cusp.  
Pereopod 4 coxa posterior margin excavate.  Pereopods 5–7 bases narrowly expanded, length 
width ratios 1.7, 1.8, 1.6; posterior margins bare, pereopods 5-6 posterior margins smooth, 
pereopod 7 posterior margin serrate.  Uropods 1–2 relative lengths 1.0:0.8, outer rami with robust 
seta(e), uropod 1 inner ramus bare, uropod 2 inner ramus with robust setae.  Epimeron 3 bare; 
posteroventral corner subquadrate.  Telson length 1.8 – 2.0 x width, apex tridentate. 
Leucomorph (juvenile/sexually dimorphic characters): Unknown. 
Remarks: Nepanamixis grossimana is distinct in having gnathopod 1 carpus with 1 major 
cusp; carpus and propodus each with an apical spine; gnathopod 2 carpus with serrate proximal 
margin; and coxa 4 distal margin slightly concave. 
Habitat: Among coral rubble; exact depth not reported. 
Host: Unknown. 
Distribution: Indian Ocean, Mauritius. 
 
Nepanamixis torreanus Thomas, 1997  
Nepanamixis torreanus Thomas, 1997:77–79, Figure 21. 
Type material: Holotype, anamorph male "B,” 2.52 mm, USNM 243340, Darwin Bay, 
Tower Island, Galapagos, shore collection of Porites at Seal Beach, 1 m, 22 February 1933, Alan 
Hancock Expedition, Station 94–33. 
Material examined: No material available for examination. 
Description based on description by Thomas (1997).  Male.  Head anterior margin 
rounded, anterodistal margin evenly rounded.  Ventral cephalic keel anterior margin rounded, 
anteroventral margin with a simple cusp, ventral margin convex.  Antenna 1 flagellum four 
articulate.  Antenna 2 subequal to antenna 1, flagellum four articulate.  Coxae 1–4 relative widths 
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1.0:1.6:1.5:1.9.  Gnathopod 1 coxa anterodistal corner bi-cuspidate; basis slightly inflated, 
anterior and posterior margins bare; carpus basally inflated, length 3.3 x width, proximal margin 
with cusps, terminal ornamentation consisting of a short thin seta; propodus straight, posterior 
margin with a short knob-like unguis, palm serrate with proximal setae.  Gnathopod 2 coxa longer 
than broad; basis distally expanded, anterior and posterior margins bare; carpus 0.7 x propodus 
length, straight, tapered, anterior margin dentate; propodus posterior margin with 
spines/serrations, with two mediofacial setal rows, primary mediofacial setal row displaced to 
midline, reaching less than 0.5 x propodus length, secondary mediofacial setal row with 4–6 
setae, propodus thick, length 2.1–2.5 times width, palm linear; dactyl curved/geniculate, proximal 
margin setose, reaching greater than 0.7x propodus length.  Pereopod 3 coxa length 1.2 x width, 
anterior and distal margins setose, distal margin with posterior cusp.  Pereopod 4 coxa distal 
margin setose, serrate, posterior margin excavate.  Pereopods 5–7 bases narrowly expanded, 
length width ratios 1.4, 1.5, 1.6.; posterior margins setose, pereopods 5-6 posterior margins 
smooth, pereopod 7 posterior margin serrate.  Uropods 1–2 relative lengths 1.0:0.7, rami with 
robust setae.  Telson apex tridentate. 
Leucomorph (juvenile/sexually dimorphic characters): Unknown. 
Remarks: Nepanamixis torreanus is distinct in having coxa 4 with crenulate distal 
margin; gnathopod 1 carpus apex with 1 setule; and telson with midapical projection.  
Habitat: Among Porites coral; 1 meter. 
Host: Unknown. 
Distribution: Pacific Ocean, Tower Island, Galapagos. 
 
Nepanamixis vectoris Thomas, 1997  
Nepanamixis vectoris Thomas, 1997:79–81, Figure 22. 
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Type material: Holotype, anamorph male "A,” 2.69 mm, USNM 131571, Pinas Bay, 
Panama, coral in South Bay, mainland side, 4-7 meters (reported as 2–4 fathoms), Alan Hancock 
Expedition, 29 January 1935, Hancock 444–35. 
Material examined: No material available for examination. 
Description based on description by Thomas (1997).  Male.  Head anterior margin 
rounded, anterodistal margin evenly rounded, distal margin with submarginal setae.  Ventral 
cephalic keel anterior margin oblique, anteroventral margin rounded, ventral margin excavate.  
Antenna 1 missing.  Antenna 2 flagellum four articulate.  Coxae 1–4 relative widths 
1.0:1.5:1.3:2.0; basis slightly inflated, anterior and posterior margins bare; carpus basally inflated, 
length 4.9 x width, proximal margin with cusps, terminal ornamentation consisting of a short 
spine-seta; propodus straight, posterior margin with a short knob-like unguis, palm dentate, bare.  
Gnathopod 2 coxa longer than broad; basis distally expanded, anterior and posterior margins bare; 
carpus 0.7 x propodus length, straight, distally tapered, anterior margin dentate; propodus with 
two mediofacial setal rows, primary mediofacial setal row above midline, reaching less than 0.5 x 
propodus length, secondary mediofacial setal row with 4–6 setae, with submarginal setae, 
propodus thick, length 2.1–2.5 times width, palm linear with 1–6 major tubercles; dactyl 
curved/geniculate, proximal margin setose, with one tubercle, reaching greater than 0.7x 
propodus length.  Pereopod 3 coxa length 1.3 x width.  Pereopod 4 coxa distal margin with 
posterior cusp, posterior margin excavate.  Pereopods 5–7 bases broadly expanded, length width 
ratios 1.3, 1.4, 1.5; posterior margins setose, pereopods 5-6 posterior margins smooth, pereopod 7 
posterior margin serrate.  Uropods 1–2 relative lengths 1.0:0.7, rami with robust setae.  Telson 
length greater than 2.0 x width, apex with weak point.  
Leucomorph (juvenile/sexually dimorphic characters): Unknown.   
Remarks: Nepanamixis vectoris is distinct in having gnathopod 1 carpus with large apical 
spine; propodus with distal process; and gnathopod 2 carpus with elevated serrate lateral ridge. 
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Habitat: Among coral; 4-7 meters. 
Host: Unknown. 
Distribution: Eastern Pacific Ocean, Panama. 
 
Paranamixis Schellenberg 
Paranamixis Schellenberg, 1938a: 29.  
Type-species: Paranamixis bocki Schellenberg, 1938a, monotypy. 
Diagnosis:  (Terminal males) Antennae relatively long. Eyes with 10 or more ocelli. 
Maxilliped inner plates generally fused or vestigial; outer plates lacking inner lobes. Coxa 1 
greatly reduced, remainder of gnathopod 1 absent, occasionally a small vestige in 
transformational males.  
Relationships. Differing from Leucothoe and Paraleucothoe in the reduced mouthparts, 
reduced coxa 1, and extreme sexual dimorphism. Differing from Anamixis in the often vestigial 
maxilliped inner plates and the absence of gnathopod 1 in post-transformational molts.  Differing 
from Nepanamixis in the relatively longer antennae, more numerous ocelli, smaller coxa 1, 
smaller gnathopod 1 carpus, gnathopod 2 with one mediofacial setal row, and shorter telson.   
Species. Paranamixis aberro Hirayama, 1983; Paranamixis bocki Schellenberg, 1938a; 
Paranamixis clarkae Thomas, 1997; Paranamixis denticulus Kim & Kim, 1991b; Paranamixis 
excavatus Ledoyer, 1978a; Paranamixis fijiensis Thomas, 1997; Paranamixis indicus 
Sivaprakasam, 1968; Paranamixis jiigurru White & Thomas, 2009; Paranamixis kanu Thomas, 
1997; Paranamixis ledoyeri Ortiz & Lalana, 1997; Paranamixis madagascarensis Ledoyer, 1982; 
Paranamixis misakiensis Thomas, 1997; Paranamixis vestigium Ren, 2006.  
Other records.  Paranamixis sp. (P. madagascarensis) Myers, 1986:272, no Figure; 
Paranamixis sp. A Jansen & Dinesen, 2002:267, Figure 1a-b; Paranamixis sp. B Jansen & 
Dinesen, 2002:267-268, Figure 1c. 
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Habitat and Distribution. Marine, Indo-Pacific, Red Sea, East China Sea, South China 
Sea, Sea of Japan, Andaman Sea, South Pacific, North Pacific, Indian Ocean, 0-30 m, in sponges, 
ascidians, algae, seagrasses, coral rubble and among live corals, 13 species. 
 
Paranamixis aberro Hirayama, 1983  
Paranamixis aberro Hirayama, 1983:143–146, Figures 36–37; Thomas, 1997:82–83, no Figure. 
Type material: Holotype male, 4.0 mm, Shijiki Bay, West Kyushu, Japan, June, 1977, 
AMBL-Amph.31. 
Material examined: No material available for examination. 
Description based on descriptions by Hirayama (1983) and Thomas (1997).  Male.  Head 
anterior margin oblique, anterodistal margin concave, anterodistal margin with cusp.  Ventral 
cephalic keel anterior margin oblique, anteroventral margin with a simple cusp, ventral margin 
convex.  Antenna 1 flagellum nine articulate, accessory flagellum minute.  Antenna 2 longer than 
antenna 1, flagellum four articulate.  Coxae 2–4 relative widths 1.0:0.7:0.7.  Gnathopod 1 absent.  
Gnathopod 2 coxa broader than long, distal margin setose; basis distally expanded, anterior 
margin with one large distal tubercle, with six setae, posterior margin bare; carpus 0.8 x propodus 
length, curved, distally tapered, anterior margin with indentation; propodus posterior margin with 
spines/serrations, with one mediofacial setal row displaced to midline, reaching between 0.5 and 
0.7 x propodus length, with submarginal setae, palm linear with three major tubercles; dactyl 
straight, proximal margin setose, reaching 0.5–0.7 x propodus length.  Pereopod 3 coxa length 1.4 
x width.  Pereopod 4 coxa posterior margin tapered.  Pereopods 5–7 bases broadly expanded, 
length width ratios 1.4, 1.3, 1.1; posterior margins setose, pereopods 5-6 posterior margins 
smooth, pereopod 7 posterior margin serrate.  Uropods 1–2 relative lengths 1.0:0.8, rami with 
robust setae.  Epimera 1 and 3 with ventral setae, epimeron 2 bare; epimeron 3 posteroventral 
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corner sinuous with a simple cusp.  Telson length less than 1.8 x width, apex rounded, with facial 
setae. 
Leucomorph (juvenile/sexually dimorphic characters): Unknown. 
Remarks: Paranamixis aberro is distinct in having concavity in anterior head margin; 
gnathopod 2 coxa expanded; basis with triangular process on anteroproximal margin; and 
propodus posteriorly excavate with 3 teeth.  
Habitat: Habitat and depth not recorded. 
Host: Unknown. 
Distribution: East China Sea, Shijiki Bay, West Kyushu, Japan. 
 
Paranamixis bocki Schellenberg, 1938a  
Paranamixis bocki Shellenberg, 1938a:29–30, Figure 14. 
Paranamixis bocki Ruffo, 1969:13, no Figure (not Ledoyer, 1978a:231–232, Figure 14 or 
Ledoyer, 1967a:125, no Figure). 
Type material: 3mm, Gilbert islands, Tapeteuea Island, 27.VII.17; 2 mm, Apamama 
Island entrance reef; 3 mm, Ellice Island, Nukufetau 11.Ix.17. 
Material examined: No material available for examination. 
Description based on description by Schellenberg (1938a).  Male.  Antenna 1 flagellum 
nine articulate.  Antenna 2 longer than antenna 1, flagellum 3-4 articulate.  Gnathopod 1 absent.  
Gnathopod 2 coxa longer than broad, distal margin with mid-distal projection; basis distally 
expanded, with anteroproximal serrate ridge, anterior and posterior margins bare; carpus 0.7 x 
propodus length, curved, distally tapered, anterior margin smooth; propodus palm convex with 
three small tubercles; dactyl straight, reaching 0.5–0.7 x propodus length.  Pereopods 5 and 7 
bases broadly expanded, length width ratios 1.0, 1.0; posterior margins setose, serrate.   
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Leucomorph (juvenile/sexually dimorphic characters): Unknown.  
Remarks: Paranamixis bocki is distinct in having gnathopod 2 coxa with sharp 
anterodistal projection; basis with serrate anteroproximal margin; and pereopod 5 basis 
quadrate. The original description of this species is vague.  Topotypic material needs to be 
examined.   
Habitat: Habitat and depth not reported.  
Host: Unknown. 
Distribution: Gilbert Islands: Tapeteuea, Apamama; Ellice Islands: Nukufetau; Red Sea: 
Sarso. 
 
Paranamixis clarkae Thomas, 1997  
Paranamixis clarkae Thomas, 1997:83–85, Figure 23. 
Type material: Holotype, anamorph male, "R,” 3.06 mm, USNM 243342, Mahe, 
Seychelles, near Mahe Beach Hotel, sheltered embayment, rubble and stones among algal turf in 
current swept channel, 0.5 m, J. Clark, 29 April 1984, J.Sey-2; 1 Paratype, anamorph male "S,” 
2.69 mm, USNM 243344, J.Sey-2. 
Material examined: No material available for examination. 
Description based on description by Thomas (1997).  Male.  Head anterior margin 
rounded, anterodistal margin evenly rounded, anterodistal margin with cusp.  Ventral cephalic 
keel anterior margin excavate, anteroventral margin with an anteriorly projecting cusp, ventral 
margin straight.  Antenna 1 flagellum eight articulate.  Antenna 2 shorter than antenna 1, 
flagellum five articulate.  Coxae 1–4 relative widths 1.0:1.8:1.4:1.8.  Gnathopod 1 coxa anterior 
margin setose; gnathopod 1 absent.  Gnathopod 2 coxa longer than broad, distal margin setose, 
anterodistally acute, with cusp, distal margin produced with mid-distal projection; basis distally 
  
76 
expanded, with anteroproximal and anterodistal serrate ridge, anterior margin with four setae, 
posterior margin with one seta; carpus 0.7 x propodus length, curved, distally tapered, anterior 
margin smooth; propodus with one mediofacial setal row above midline, reaching less than 0.5 x 
propodus length, with submarginal setae, palm linear with one major tubercle; dactyl 
curved/geniculate, proximal margin setose, dentate, reaching 0.5–0.7 x propodus length.  
Pereopod 3 coxa length 1.3, distal margin setose, with posterior cusp.  Pereopod 4 coxa anterior 
and distal margins setose, distal margin with posterior cusp, posterior margin tapered.  Pereopod 
5 coxa facial seta(e) present.  Pereopods 5–7 bases broadly expanded, length width ratios 1.2, 1.2, 
1.2; posterior margins setose, pereopods 5-6 posterior margins smooth, pereopod 7 posterior 
margin serrate.  Uropods 1–3 relative lengths 1.0:0.9:1.1, rami with robust setae; uropod 3 
peduncle longer than inner ramus.  Telson length less than 1.8 x width, apex with weak point.  
Leucomorph (juvenile/sexually dimorphic characters): Unknown. 
Remarks: Paranamixis clarkae is distinct in having a cuspate ventral head margin; 
ventral keel bifid; gnathopod 2 coxa with sharp anterodistal tooth; basis with serrate ridges.  
Thomas [1997] reported some specimens with a vestigial gnathopod 1, suggesting that this 
character is developmental.  This species should likely be placed in the genus Anamixis.    
Habitat: Among coral rubble and algal turf; 0-1 meter. 
Host: Unknown. 
Distribution: Indian Ocean, Mahe, Seychelles. 
 
Paranamixis denticulus Kim & Kim, 1991b 
Paranamixis denticulus Kim & Kim, 1991b:15–16, Figures 2–3; Thomas, 1997:85, no Figure. 
Type material: Holotype male, 5mm, Tonggumi, Ulreung Island, Korea, 12 July 1989; 
Paratypes, 3 males, one with same station data as holotype, one from Hyolam, 14 July 1989, one 
from Taepungch'wi, 15 July 1989. 
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Material examined: No material available for examination. 
Description based on description by Kim & Kim (1991b).  Male.  Head anterior margin 
with projection, oblique, anterodistal margin oblique, with cusp.  Antenna 1 flagellum 10 
articulate, accessory flagellum minute.  Antenna 2 subequal to antenna 1, flagellum three 
articulate.  Maxilliped palp article 4 elongate.  Gnathopod 1 absent.  Gnathopod 2 coxa equally as 
long as broad; basis distally expanded, with anterodistal serrate ridge, anterior margin with three 
setae, posterior margin bare; carpus 0.5 x propodus length, curved, distally tapered, anterior 
margin smooth; propodus with submarginal setae, palm convex with three small tubercles; dactyl 
curved/geniculate, proximal margin setose, dentate, reaching less than 0.5 x propodus length.  
Pereopods 5–7 bases broadly expanded, length width ratios 1.4, 1.4, 1.3; posterior margins 
smooth, pereopod 5 posterior margin setose, pereopods 6-7 posterior margins bare.  Uropods 1–2 
rami with robust setae.  Epimera 1-3 bare; epimeron 3 posteroventral corner subquadrate, 
produced.  Telson length less than 1.8 x width, apex rounded.  
Leucomorph (juvenile/sexually dimorphic characters): Unknown. 
Remarks: Paranamixis denticulus is distinct in bearing a notch on the distal head margin; 
gnathopod 2 coxa with smooth anterior margin; and dactyl inner margin with 4-5 tubercles.   
Habitat: Among coral rubble; depth not recorded. 
Host: Unknown. 
Distribution: Korea: Ulreung Island. 
 
Paranamixis excavatus Ledoyer, 1978a 
Paranamixis excavatus Ledoyer, 1978a:233, Figure 14(I); Thomas, 1997:85, no Figure. 
Type material: Holotype male, 2.8 mm, st. 43, Balaclava Reef, (20º 5’ S, 57º 30’ 30" E), 
"Mélobésiées (Melobesia) branchy,” red algae. 
Material examined: No material available for examination. 
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Description based on description by Ledoyer (1978a).  Male.  Head anterior margin 
weakly convex, anterodistal margin quadrate, anterodistal margin with cusp.  Antenna 1 
flagellum eight articulate.  Antenna 2 shorter than antenna 1, flagellum three articulate.  
Maxilliped palp article 4 elongate.  Gnathopod 1 absent.  Gnathopod 2 coxa equally as long as 
broad, anterior margin serrate, anterodistal corner with cusp; basis distally expanded, with 
anterodistal serrate ridge, anterior margin bare; carpus 0.9 x propodus length, curved, distally 
tapered, anterior margin smooth; propodus palm linear with one major tubercle; dactyl 
curved/geniculate, proximal margin setose, dentate, reaching 0.5–0.7 x propodus length.  
Pereopod 4 coxa posterior margin tapered.  Pereopods 5 and 7 bases broadly expanded, length 
width ratios 1.1, 1.1; posterior margins bare, smooth.  Uropods 1–3 relative lengths 1.0:0.7:0.8, 
rami bare.  Telson length less than 1.8 x width, apex rounded.  
Leucomorph (juvenile/sexually dimorphic characters): Unknown. 
Remarks: Paranamixis excavatus is distinct in having reduced, scattered ocelli; ventral 
keel subtriangular; gnathopod 2 coxa anterodistal margin with sharp process; basis with serrate 
lateral ridge; propodus elongate with single tooth near insertion of dactyl; and uropods lacking 
spines. 
Habitat: Habitat and depth not reported.  
Host: Unknown. 
Distribution: Indian Ocean, Mauritius. 
 
 
Paranamixis fijiensis Thomas, 1997  
Paranamixis fijiensis Thomas, 1997:85–87, Figure 24. 
Type material: Holotype, anamorph male "A,” 2.87 mm, USNM 266410, Nanaui Ra, Fiji, 
Halimeda in lagoon, Alan Myers, 6 October 1979, station 53; Paratypes, anamorph males "B,” 
2.92 mm, and "C,” 2.72 mm, USNM 266412. 
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Material examined: No material available for examination. 
Description based on description by Thomas (1997).  Male.  Head anterior margin 
oblique, anterodistal margin quadrate, anterodistal margin with cusp.  Ventral cephalic keel 
anterior margin excavate, anteroventral margin with an anteriorly projecting cusp, ventral margin 
straight.  Antenna 1 flagellum seven articulate.  Antenna 2 shorter than antenna 1, flagellum four 
articulate.  Maxilliped palp article 4 elongate.  Coxae 1–4 relative widths 1.0:1.7:1.2:1.6.  
Gnathopod 1 coxa distal margin setose, serrate, anterodistal corner bi-cuspidate; gnathopod 1 
absent.  Gnathopod 2 coxa longer than broad, greatly enlarged, posterior margin with 
posterodistal cusp; basis distally expanded, with anterodistal serrate ridge, anterior and posterior 
margins bare; carpus 0.7 x propodus length, curved, distally tapered, anterior margin smooth; 
propodus posterior margin with spines/serrations, with one mediofacial setal row above midline, 
reaching less than 0.5 x propodus length, with submarginal setae, palm linear with two major 
tubercles; dactyl curved/geniculate, proximal margin setose, dentate, reaching less than 0.5 x 
propodus length.  Pereopod 3 coxa length 1.5 x width.  Pereopod 4 coxa distal margin serrate, 
posterior margin excavate.  Pereopods 5–7 bases broadly expanded, length width ratios 1.2, 1.2, 
1.2; posterior margins setose, serrate.  Uropods 1–2 relative lengths 1.0:0.9, with robust seta(e).  
Telson length 1.8 – 2.0 x width, apex rounded.  
Leucomorph (juvenile/sexually dimorphic characters): Unknown. 
Remarks: Paranamixis fijiensis is distinct in having gnathopod 2 coxa enlarged; basis 
with denticulate anterodistal locking ridge; propodus extending past insertion of carpus; dactyl 
with serrate inner margin; and maxilliped inner plates fused.   
Habitat: Among Halimeda; depth not recorded. 
Host: Unknown. 
Distribution: South Pacific Ocean, Nananui, Fiji. 
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Paranamixis indicus Sivaprakasam, 1968  
Paranamixis indicus Sivaprakasam, 1968:131–136, Figures 1–3; Thomas, 1997:87, no Figure 
(not Paranamixis indicus Ledoyer, 1978:233, no Figure). 
Type material: Holotype male, 2.9 mm, India, Madras, Gulf of Manaar, Appa Island, 8 
km east of Kilakkarai Port, Ramanathapuram district, in sponges in littoral waters, T.E. 
Sivaprakasam, 25 February 1967, deposited in the National Zoological Collection, Zoological 
Survey of India, Calcutta. Paratypes, 2 males, 3.0 and 3.2 mm, same station data. 
Material examined: No material available for examination. 
Description based on description by Sivaprakasam (1968).  Male.  Head anterior margin 
truncate, anterodistal margin quadrate, anterodistal margin with cusp.  Ventral cephalic keel 
anterior margin excavate, anteroventral margin with an anteriorly projecting cusp, ventral margin 
straight.  Antenna 1 flagellum seven articulate.  Antenna 2 shorter than antenna 1, flagellum three 
articulate.  Coxae 1–4 relative widths 1.0:3.2:2.0:2.6.  Gnathopod 1 absent.  Gnathopod 2 coxa 
longer than broad, anterior margin serrate; basis distally expanded, anterior and posterior margins 
bare; carpus 0.8 x propodus length, curved, distally tapered, anterior margin smooth; propodus 
palm linear with three major tubercles; dactyl curved/geniculate, proximal margin setose, dentate 
and with one tubercle, reaching 0.5–0.7 x propodus length.  Pereopod 3 coxa length 1.5 x width.  
Pereopod 4 coxa posterior margin excavate.  Pereopods 5–7 bases broadly expanded, length 
width ratios 1.1, 1.1, 1.1; posterior margins setose, serrate.  Uropods 1–3 relative lengths 
1.0:0.8:0.9, rami bare; uropod 3 peduncle longer than inner ramus.  Epimeron 3 posteroventral 
corner subquadrate, produced.  Telson length less than 1.8 x width, apex rounded.  
Leucomorph (juvenile/sexually dimorphic characters): Unknown. 
Remarks: Paranamixis indicus is distinct in having ventral keel truncate; gnathopod 2 
propodus with deep sinus near insertion of carpus; and uropods lacking spines. 
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Habitat: Habitat and depth not recorded. 
Host: Sponges.  
Distribution: India: Madras, Gulf of Manaar, Appa Island. 
 
Paranamixis kanu Thomas, 1997  
Paranamixis kanu Thomas, 1997:87–89, Figure 25. 
Type material: Holotype, anamorph male "A,” 3.77 mm, USNM 243345, Mizegwadan 
(Tripod) Reef, Tab Anchorage, Madang, Papua New Guinea, formalin wash of rubble 50 meters 
south of reef marker, 3–4 m, J.D. Thomas, 2 February 1990, JDT-PNG-32b; 1 Paratype, 
anamorph male "B,” 3.70 mm, USNM 243346, JDT-PNG-32b; 8 Paratypes, USNM 243347, 
JDT-PNG-32b; 15 Paratypes, USNM 243348, JDT-PNG-50c; 11 Paratypes, JDT-PNG-51a, 
USNM 243349. 
Material examined: No material available for examination. 
Description based on description by Thomas (1997).  Male.  Head anterior margin 
excavate, anterodistal margin oblique.  Head with lateral ridge.  Ventral cephalic keel anterior 
margin excavate, anteroventral margin with a simple cusp, ventral margin straight.  Antenna 1 
flagellum nine articulate.  Antenna 2 shorter than antenna 1, flagellum four articulate.  Coxae 1–4 
relative widths 1.0:2.2:1.6:2.0.  Gnathopod 1 coxa anterior margin setose; gnathopod 1 absent.  
Gnathopod 2 coxa longer than broad, greatly enlarged, distal margin setose; basis distally 
expanded, anterior margin with four setae, posterior margin bare; carpus 0.8 x propodus length, 
straight, distally tapered, anterior margin smooth; propodus posterior margin with 
spines/serrations, with one mediofacial setal row displaced to midline, reaching less than 0.5 x 
propodus length, with submarginal setae, palm convex with 1-2 major tubercles; dactyl 
curved/geniculate, proximal margin setose, dentate and with two tubercles, reaching 0.5–0.7 x 
propodus length.  Pereopod 3 coxa length 1.3 x width, anterior and distal margins setose, distal 
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margin with posterior cusp.  Pereopod 4 coxa anterior, distal, and posterior margins setose, 
posterior margin excavate.  Pereopods 5-6 coxae facial setae present.  Pereopods 5–7 bases 
broadly expanded, length width ratios 1.1, 1.2, 1.1; posterior margins setose, pereopods 5-6 
posterior margins smooth, pereopod 7 posterior margin serrate.  Uropods 1–3 relative lengths 
1.0:0.7:1.0, rami with robust setae; uropod 3 peduncle longer than inner ramus.  Telson length 
less than 1.8 x width, apex rounded.  
Leucomorph (juvenile/sexually dimorphic characters): Unknown. 
Remarks: Paranamixis kanu is distinct in having the distal margin of head excavate; 
maxilliped inner plates cleft; coxae 2-4 with submarginal setae; gnathopod 2 propodus 
hindmargin with serrate subdistal process and two small projections; dactyl inner margin 
tuberculate. Thomas [1997] reported some specimens with a vestigial gnathopod 1, suggesting 
that this character is developmental.  This species should likely be placed in the genus Anamixis.   
Habitat: Among coral rubble; 3-4 meters.  
Host: Unknown. 
Distribution: South Pacific Ocean, Papua New Guinea, Northern Queensland. 
 
Paranamixis ledoyeri Ortiz & Lalana, 1997  
Paranamixis ledoyeri Ortiz & Lalana, 1997:35–38, Figures 4–5. 
Type material: Holotype male, 2.1 mm, NMNH of Bucharest AMP-321, Bunaken, 4.5 m, 
16 April 1991, st. 23, Modest Gutu; Paratype male, 2 mm, same station data. 
Material examined: No material available for examination. 
Description based on description by Ortiz & Lalana (1997).  Male.  Head anterior margin 
rounded, anterodistal margin concave, anterodistal margin with cusp.  Ventral cephalic keel 
anterior margin transverse, anteroventral margin subquadrate, ventral margin straight.  Antenna 1 
flagellum nine articulate.  Antenna 2 subequal to antenna 1, flagellum four articulate.  Gnathopod 
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1 absent.  Gnathopod 2 coxa longer than broad, distal margin excavate, produced; basis distally 
expanded, anterior margin with two setae, posterior margin bare; carpus 0.8 x propodus length, 
curved, distally tapered, anterior margin smooth; propodus with submarginal setae, palm convex 
with three major tubercles; dactyl curved/geniculate, proximal margin setose, reaching 0.5–0.7 x 
propodus length.  Pereopod 3 coxa length 1.4 x width.  Pereopod 4 coxa posterior margin 
excavate.  Pereopod 7 coxa facial seta present.  Pereopods 5–7 bases broadly expanded, length 
width ratios 1.2, 1.3, 1.1; posterior margins bare, pereopod 5 posterior margin smooth, pereopods 
6-7 posterior margins serrate.  Uropods 1–2 relative lengths 1.0:0.9, outer rami with robust setae, 
uropod 1 inner ramus bare, uropod 2 inner ramus with robust setae.  Epimeron 3 bare; 
posteroventral corner subquadrate, produced.  Telson length less than 1.8 x width, apex rounded. 
Leucomorph (juvenile/sexually dimorphic characters): Unknown. 
Remarks: Paranamixis ledoyeri is distinct in having gnathopod 2 coxa broader than long 
with an anterodistal excavation; and propodus with 3 small teeth.  The original description is 
vague.  It would be helpful to examine topotypic material to add diagnostic character information.   
Habitat: Among coral reef, 4.5 meters. 
Host: Unknown. 
Distribution: Indonesia: Bunaken. 
 
Paranamixis madagascarensis Ledoyer, 1982  
Paranamixis madagascarensis Ledoyer, 1982:141–142, Figure 49; Thomas, 1997:89, no Figure 
(not Myers, 1985:42–44, Figure 31).  
Type material: Holotype male, 3 mm, external slope of the large reef of Tulear, 
Madagascar, 22 m, M. Peyrot-Clausade, st. 12.10.6. 
Material examined: No material available for examination. 
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Description based on description by Ledoyer (1982).  Male.  Head anterior margin 
oblique, anterodistal margin concave, anterodistal margin with cusp.  Antenna 1 flagellum nine 
articulate, accessory flagellum minute.  Antenna 2 shorter than antenna 1, flagellum four 
articulate.  Maxilliped palp article 4 elongate.  Coxae 1–4 relative widths 1.0:2.8:1.6:2.0.  
Gnathopod 1 absent.  Gnathopod 2 coxa equally as long as broad, greatly enlarged, anterodistal 
corner with cusp; basis distally expanded, with anterodistal serrate ridge, anterior margin with 
two setae, posterior margin bare; carpus 0.8 x propodus length, curved, distally tapered, anterior 
margin smooth; propodus with submarginal setae, palm convex with two small tubercles; dactyl 
curved/geniculate, proximal margin dentate, with indentation, apical margin obtuse, reaching 0.5–
0.7 x propodus length.  Pereopod 3 coxa length 1.7 x width, distal margin with posterior cusp.  
Pereopod 4 coxa posterior margin excavate.  Pereopods 5–7 bases broadly expanded, length 
width ratios 1.0, 1.1, 1.3; posterior margins bare, serrate.  Uropods 1–2 relative lengths 1.0:0.7, 
inner rami with robust seta(e), uropod 1 outer ramus with one robust seta, uropod 2 outer ramus 
bare.  Epimera 2-3 bare; epimeron 3 posteroventral corner subquadrate, produced.  Telson length 
less than 1.8 x width, apex truncate.  
Leucomorph (juvenile/sexually dimorphic characters): Unknown. 
Remarks: Paranamixis madagascarensis is distinct in having length of uropods 1-2 outer 
rami one-half or less than inner rami; gnathopod 2 basis with denticulate ridge; and dactyl 
excavate near base with inner margin denticulate.    
Habitat: Among coral rubble; 22 meters.   
Host: Unknown. 
Distribution: Indian Ocean: Mauritius; Madagascar: Tulear. 
 
Paranamixis misakiensis Thomas, 1997 
Paranamixis misakiensis Thomas, 1997:89–91, Figure 26. 
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Type material: Holotype, anamorph male "M,” 4.41 mm, CRU1575, deposited in the 
Zoological Museum, Copenhagen, Denmark, Misaki Coast, Sagami Bay, Japan, on Corallina 
littoral collections and dredging to 37 meters (reported as 20 fathoms), Th. Mortensen, 26 May 
1914. 
Material examined: No material available for examination. 
Description based on description by Thomas (1997).  Male.  Head anterior margin 
oblique, anterodistal margin oblique, anterodistal margin with cusp, distal margin with notch.  
Ventral cephalic keel anterior margin excavate, anteroventral margin with a downward projecting 
cusp, ventral margin oblique.  Antenna 1 flagellum 10 articulate, accessory flagellum minute.  
Antenna 2 longer than antenna 1, flagellum four articulate.  Coxae 1–4 relative widths 
1.0:2.2:1.4:1.6.  Gnathopod 1 coxa anterodistal corner bi-cuspidate; gnathopod 1 absent.  
Gnathopod 2 coxa equally as long as broad, greatly enlarged, anterodistal corner with cusp, 
posterior margin with posterodistal cusp; basis distally expanded, with anterodistal serrate ridge, 
anterior and posterior margins bare; carpus 0.7 x propodus length, curved, distally tapered, 
anterior margin dentate; propodus posterior margin with spines/serrations, with one mediofacial 
setal row above midline, reaching less than 0.5 x propodus length, with submarginal setae, palm 
convex, dentate, with two small tubercles; dactyl curved/geniculate, proximal margin setose, 
dentate, reaching 0.5–0.7 x propodus length.  Pereopod 3 coxa length 1.3 x width, anterior margin 
with small cusp.  Pereopod 4 coxa distal margin with posterior cusp, posterior margin excavate.  
Pereopods 5–7 bases broadly expanded, length width ratios 1.2, 1.3, 1.3; posterior margins bare, 
smooth.  Uropods 1–2 relative lengths 1.0:0.8, rami with robust setae.  Telson length less than 1.8 
x width, apex rounded.  
Leucomorph (juvenile/sexually dimorphic characters): Unknown. 
Remarks: Paranamixis misakiensis is distinct in having a middistal notch on the anterior 
head margin; maxilliped inner plates fused with apical notch; gnathopod 2 coxa anteriorly 
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expanded; basis with toothed locking ridge; propodus expanded, serrate; and dactyl inner margin 
tuberculate. 
Habitat: Among Corallina; 0-37 meters. 
Host: Unknown. 
Distribution: Sagami Bay, Pacific Ocean. 
 
Paranamixis vestigium Ren, 2006  
Paranamixis vestigium Ren, 2006:246–259, Figure 96 (Chinese, new species description in 
English: 520–521). 
Type material: Holotype male, 3.8 mm, Sanya City, Hainan Province, intertidal zone in 
coral reef, 28 February 1997, Ren Zianqiu, 1998-CA-053. 
Material examined: No material available for examination. 
Description based on description by Ren (2006).  Male.  Head anterior margin oblique, 
anterodistal margin evenly rounded, anterodistal margin with cusp.  Antenna 1 flagellum eight 
articulate, accessory flagellum minute.  Antenna 2 subequal to antenna 1, flagellum 4–5 
articulate.  Gnathopod 1 vestigial; basis distally expanded, anterior and posterior margins bare.  
Gnathopod 2 coxa equally as long as broad; basis distally expanded, anterior and posterior 
margins bare; carpus 0.8 x propodus length, curved, distally tapered, anterior margin smooth; 
propodus palm linear with one small tubercle; dactyl curved/geniculate, proximal margin setose, 
reaching 0.5–0.7 x propodus length.  Pereopod 3 coxa length 1.2 x width.  Pereopod 4 coxa 
posterior margin excavate.  Pereopods 5–7 bases broadly expanded, length width ratios 1.1, 1.3, 
1.4; posterior margins bare, serrate.  Uropods 1–3 relative lengths 1.0:0.7:0.9, with robust seta(e); 
uropod 3 peduncle longer than inner ramus.  Epimera 1-3 bare; epimeron 3 posteroventral corner 
subquadrate.   
Leucomorph (juvenile/sexually dimorphic characters): Unknown. 
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Remarks: Paranamixis vestigium displays a vestigial gnathopod 1.  Paranamixis clarkae 
and Paranamixis kanu also display a vestigal gnathopod 1 in some specimens.  This suggests that 
this character is developmental.  This species should likely be placed in the genus Anamixis.  
Paranamixis vestigium is distinct in having an oblique anterior head margin with a small cusp; 
gnathopod 2 coxa anteriorly expanded with 1 small cusp; and merus terminally arched.  
Habitat: Tropical coral reef; exact depth not reported, intertidal. 
Host: Unknown. 
Distribution: South China Sea: Sanya City. 
 
Leucothoid clade 
 Diagnosis of leucothoid clade.  Mouthparts well developed.  Coxa 1 similar in size to 
coxa 2.  Gnathopod 2 carpus generally shortened.  Minimal to moderate sexual dimorphism.  
Juvenile morphology similar to adult males. 
 
Leucothoe Leach, 1814 
Leucothoe Leach, 1814:432.—Leach, 1814a:403.—J.L. Barnard, 1974b:79.—Ledoyer, 
1978b:291.—Lincoln, 1979:172. 
Cuviera Leach, 1814:435 [nomen nudum]. 
Lycesta Savigny, 1816:108 (Lycesta furina Savigny, 1816, monotypy). 
Leucothoella Schellenberg, 1928:638 (Leucothoella banwarthii Schellenberg, 1928, monotypy 
according to Barnard & Karaman, 1991. 
Leucothopsis Ledoyer, 1972:250 (Leucothopsis angusticoxa Ledoyer, 1972, original designation).  
Type-species. Cancer articulosus Montagu, 1804 (=Gammarus spinicarpus Abildgaard, 
1789, monotypy). 
Diagnosis:  Eyes, if present, generally well developed with 10 or more ocelli.  
Mandibular palp three articulate; right lacinia mobilis smaller than left.  Maxilliped outer plates 
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not reaching apex of palp article 1.  Coxa 1-4 relatively equal in widths.  Pereopods 5-7 bases 
generally expanded.  Minimal to no sexual dimorphism.     
Relationships. Differing from Paraleucothoe in the smaller maxilliped outer plates and 
lack of sexual dimorphism.  Differing from Anamixis, Nepanamixis, and Paranamixis in coxa 1 
not being reduced, well developed mouthparts, and lack of sexual dimorphism. 
Species.  Leucothoe acanthopus Schellenberg, 1928; Leucothoe acutilobata Ledoyer, 
1978b; Leucothoe adelphe White & Thomas, 2009; Leucothoe affinis Stimpson, 1856a; 
Leucothoe alata J.L. Barnard, 1959; Leucothoe alcyone Imbach, 1969; Leucothoe angusticoxa 
Ledoyer, 1972; Leucothoe antarctica Pfeffer, 1888; Leucothoe articulosa Montagu, 1804; 
Leucothoe ashleyae Thomas & Klebba, 2006; Leucothoe assimilis J.L. Barnard, 1974b; 
Leucothoe atosi Bellan-Santini, 2007; Leucothoe ayrtonia Bellan-Santini, 1997; Leucothoe 
banwarthii (Schellenberg, 1928); Leucothoe barana Thomas & Klebba, 2007; Leucothoe 
basilobata Serejo, 1998:119-123, Figure 10-11; Leucothoe bidens Hirayama, 1985c:174-176, 
Figure 170; Leucothoe boolpooli J.L. Barnard, 1974b; Leucothoe bova White & Thomas, 2009; 
Leucothoe brunonis Krapp-Schickel & Menioui, 2005; Leucothoe campi Mateus & Mateus, 1986 
(nomen novum); Leucothoe cheiriserra Serejo, 1998; Leucothoe commensalis Haswell, 1879a; 
Leucothoe crassimana Kossmann, 1880; Leucothoe crenatipalma Ledoyer, 1972; Leucothoe 
ctenochasma Moore, 1987; Leucothoe ctenochir K.H. Barnard, 1925; Leucothoe dentata 
Ledoyer, 1973c; Leucothoe denticulata Costa, 1851; Leucothoe diemenensis Haswell, 1879a; 
Leucothoe dolichoceras K.H. Barnard, 1916; Leucothoe epidemos White & Thomas, 2009; 
Leucothoe eumilli White & Thomas, 2009; Leucothoe euryonyx Walker, 1901; Leucothoe 
flammosa Thomas & Klebba, 2007; Leucothoe furina (Savigny, 1816); Leucothoe garifunae 
Thomas & Klebba, 2007; Leucothoe gavialis Myers, 1985; Leucothoe germanalcyone Hirayama, 
1992; Leucothoe goowera J.L. Barnard, 1974b; Leucothoe gracilis (Haswell, 1879a); Leucothoe 
grandimana (Stimpson, 1853); Leucothoe hendrickxi Winfield & Alvarez, 2009; Leucothoe 
hipposideros White & Thomas, 2009; Leucothoe hortapugai Winfield et al., 2009; Leucothoe 
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hyhelia J.L. Barnard, 1965; Leucothoe incisa Robertson, 1893; Leucothoe kensleyi Thomas & 
Klebba, 2006; Leucothoe laevipalma White & Thomas, 2009; Leucothoe laticoxa Ledoyer, 
1978b; Leucothoe laurensi Thomas & Ortiz, 1995; Leucothoe leptosa Serejo, 1998; Leucothoe 
lihue J.L. Barnard, 1970; Leucothoe lilljeborgii Boeck, 1861; Leucothoe macrodonta Ledoyer, 
1986; Leucothoe madrasana Sivaprakasam, 1969b; Leucothoe makrommatos White & Thomas, 
2009; Leucothoe micronesiae J.L. Barnard, 1965; Leucothoe miersi Stebbing, 1888; Leucothoe 
minima Schellenberg, 1925; Leucothoe minuscula Schellenberg, 1938a; Leucothoe nagatai 
Ishimaru, 1985; Leucothoe neptunea Moore, 1987; Leucothoe oboa Karaman, 1971; Leucothoe 
occidentalis (Reid, 1951); Leucothoe occulta Krapp-Schickel, 1975; Leucothoe odontiskos White 
& Thomas, 2009; Leucothoe orkneyi Holman & Watling, 1983; Leucothoe ortizi Winfield & 
Alvarez, 2009; Leucothoe pachycera Della Valle, 1893; Leucothoe pacifica Nagata, 1963; 
Leucothoe panpulco J.L. Barnard, 1961a; [Leucothoe parthenopaea Costa, 1851:24, no Figure] 
[nomen nudum]; Leucothoe pollexa White & Thomas, 2009; Leucothoe predenticulata Ledoyer, 
1978b; Leucothoe procera Bate, 1857; Leucothoe richiardii Lessona, 1865; Leucothoe rostrata 
Chevreux, 1908g; Leucothoe rudicula White & Thomas, 2009; Leucothoe safiae Lyons & Myers, 
1991; Leucothoe saron Thomas & Klebba, 2007; Leucothoe serrata White & Thomas, 2009; 
Leucothoe serraticarpa Della Valle, 1893; Leucothoe sparsa White & Thomas, 2009; Leucothoe 
spinicarpa (Abildgaard, 1789); Leucothoe spinulosa Chevreux, (1919)1920; Leucothoe 
squalidens Ledoyer, 1984; Leucothoe stegoceras Walker, 1904; Leucothoe stylifera Stimpson, 
1856b; Leucothoe tarte J.L. Barnard, 1974b; Leucothoe thula White & Thomas, 2009; Leucothoe 
tolkieni Vinogradov, 1990; Leucothoe traillii Thomson, 1882; Leucothoe tridens Stebbing, 1888; 
Leucothoe ubouhu Thomas & Klebba, 2007; Leucothoe undulata White & Thomas, 2009; 
Leucothoe urospinosa Serejo, 1998; Leucothoe uschakovi Gurjanova, 1951; Leucothoe 
venetiarum Soika, 1949; Leucothoe wuriti Thomas & Klebba, 2007. 
Other records. Leucothoe sp. M. Bio. Ass. UK, 1957: 212, no Figure; Leucothoe sp. 
Karaman, 1971:68-70, Plate 6; Leucothoe sp. Ledoyer, 1967b:31, Figure 9-10; Leucothoe sp. D 
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J.L. Barnard, 1974b; Leucothoe sp. (allied to L. richiardii) Vader, 1983b:143, no Figure; 
Leucothoe sp. Vader & Beehler, 1983: 60; Leucothoe sp. Winfield & Escobar-Briones, 2007:54-
55, no Figure 
Habitat and Distribution. Marine, cosmopolitan, 0-3570 m, in ascidians, sponges, bivalve 
mollusks, algae, and coral rubble, 98 species.  
 
Leucothoe acanthopus Schellenberg, 1928  
Leucothoe acanthopus Schellenberg, 1928:637–638, Figure 198; Ruffo, 1969:11, no Figure. 
Type material: Three young specimens, 3 mm, Suez (Berlin Museum). 
Material examined: No material available for examination. 
Description based on description by Schellenberg (1928).  Male.  Head anterior margin 
rounded, anterodistal margin evenly rounded. Antenna 1 flagellum four articulate.  Antenna 2 
shorter than antenna 1, flagellum four articulate. Maxilla 1 palp two articulate. Maxilliped outer 
plate reaching between 0.5 and 1 x palp article 1, smooth.  Coxae 1–3 relative widths 1.0:1.0:1.0.  
Gnathopod 1 basis slightly inflated, anterior and posterior margins bare; carpus length 9.7 x 
width, proximal margin smooth; propodus straight, palm smooth; dactyl greater than 0.2 x 
propodus length.  Gnathopod 2 coxa broader than long; basis distally expanded, anterior and 
posterior margins bare; carpus 0.3 x propodus length, anterior margin rounded, smooth; propodus 
palm convex, dentate; dactyl curved/geniculate, reaching 0.5–0.7 x propodus length.  Pereopod 3 
coxa length 0.8 x width. Pereopod 4 coxa posterior margin slightly excavate.  Pereopod 5 basis 
narrowly expanded, length width ratio 1.9; posterior margin bare, smooth.  Epimeron 3 
posteroventral corner subquadrate. Telson length 1.8 – 2.0 x width, apex with weak point.  
Female (sexually dimorphic characters): Unknown. 
Remarks: The original description and illustrations by Schellenberg are vague.  
Leucothoe acanthopus is distinct in having the eyes covering most of the head; coxa 1 
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anterodistal corner broadly rounded; and telson apex with weak point.  Examination of type or 
topotypic material is necessary to clarify diagnostic characters for this species and to determine if 
this species is synonymous with another species.       
Habitat: Habitat and Depth not reported.  
Host: Unknown. 
Distribution: Suez Canal, Red Sea: Dahlak Archipelago: Cundabilu, Entedebir, Nocra, 
Romia, Harmil Islands. 
  
Leucothoe acutilobata Ledoyer, 1978  
Leucothoe acutilobata Ledoyer, 1978a:295–297, Figure 36. 
Type material: Holotype male, 3 mm. Mauritius, St. 17. 
Material examined: No material available for examination. 
Description based on description by Ledoyer (1978a).  Male.  Head anterior margin 
truncate, anterodistal margin quadrate. Ventral cephalic keel anterior margin oblique, 
anteroventral margin subquadrate, ventral margin oblique. Antenna 1 flagellum seven articulate, 
accessory flagellum minute.  Antenna 2 shorter than antenna 1, flagellum four articulate. 
Mandibular palp article 3 between 1.0 and 2.5 x longer than article 1. Maxilla 1 palp two 
articulate. Coxae 1–4 relative widths 1.0:1.0:1.0:1.7. Gnathopod 1 coxa anterodistal corner with 
single cusp; basis proximally widened, anterior margin with two setae, posterior margin bare; 
carpus length 31 x width, proximal margin smooth; propodus straight, palm dentate with five 
distal setae; dactyl between 0.1 and 0.2 x propodus length. Gnathopod 2 coxa longer than broad, 
basis distally expanded, anterior margin with four long setae, posterior margin bare; carpus 0.4 x 
propodus length, distally truncate, anterior margin dentate; propodus with one mediofacial setal 
row displaced to midline, reaching between 0.5 and 0.7 x propodus length; palm convex, dentate; 
dactyl curved/geniculate, reaching 0.5–0.7 x propodus length. Pereopod 3 coxa length 1.5 x 
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width. Pereopod 4 coxa posterior margin tapered.  Pereopods 5–7 bases broadly expanded, length 
width ratios 1.4, 1.4, 1.1, posterior margins bare; pereopod 5 posterior margin smooth, pereopods 
6-7 posterior margins serrate. Uropods 1–2 relative lengths 1.0:0.7; inner and outer rami with 
robust setae.  Epimera 2-3 bare; epimeron 3 posteroventral corner subquadrate. Telson length 
greater than 2.0 x width, apex rounded.  
Female (sexually dimorphic characters): Unknown.  
Remarks: The original description by Ledoyer is vague.  Leucothoe acutilobata is distinct 
in having a quadrate anterodistal head margin; anteriorly projected ventral keel; a minute 
accessory flagellum; and displaced mediofacial setal row on gnathopod 2.  Examination of type 
or topotypic material is necessary to clarify diagnostic characters for this species and to determine 
if this species is synonymous with another species.      
Habitat: Habitat and Depth not reported. 
Host: Unknown. 
Distribution: Indian Ocean: Mauritius. 
 
Leucothoe affinis Stimpson, 1856a 
Leucothoe affinis Stimpson, 1856a:394, no Figure; Bate, 1862:378, no Figure; Della Valle, 
1893:656, no Figure; Stebbing, 1906:168, no Figure; Stebbing, 1910a:453, no Figure. 
Type material: 12.7 mm (reported as 0.5 inch), False Bay, Cape of Good Hope, South 
Africa. 
Material examined: No material available for examination. 
Description based on description by Stimpson (1856). Sex unknown. Antenna 2 subequal 
to antenna 1. Maxilla 1 palp two articulate. Gnathopod 1 carpus linear. Gnathopod 2 palm 
convex. Pereopods 5-7 bases narrowly expanded.  
Female (sexually dimorphic characters): Unknown. 
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Remarks: The existence of this species is uncertain.  Della Valle (1893) suggests that this 
species may correspond to Leucothoe richiardii.  The original description is so vague that it 
merely places the species in the Leucothoidae.  The species was never illustrated and pending 
analysis of type or topotypic material, this should not be considered a valid species.      
Habitat: Among gravel, coralline zone; depth not reported, littoral. 
Host: Unknown. 
Distribution: South Africa: False Bay, Cape of Good Hope. 
 
Leucothoe alata (Barnard, 1959)  
Leucothoe minima J.L. Barnard, 1952:9–12, Plate 1 (not Schellenberg, 1925:141–142, Figure 12). 
Leucothoe alata J.L. Barnard, 1959:19–20, Plate 1; J.L. Barnard, 1962a:132, Figures 7D-F; J.L. 
Barnard, 1964a:114, no Figure; J.L. Barnard, 1964b:227, no Figure; J.L. Barnard, 1966:22, 
no Figure; J.L. Barnard, 1969a:164, no Figure; J.L. Barnard, 1969b:214, no Figure; J.L. 
Barnard, 1979:128–129, no Figure; Hirayama, 1985c:172–174, Figures 166,169.  
Type material: Holotype male, 8.0 mm, AHF no. 5110, Ellis Boat Landing, sta. 33P-1 J. 
Mohr, from washings of sponges, 27 July 1951. Paratype female, 6.0 mm, same station data. 
Material examined: No material available for examination. 
Description based on description by Barnard (1959). Male. Head anterior margin 
rounded, anterodistal margin oblique.  Antenna 1 flagellum 10 articulate, accessory flagellum 
minute.  Antenna 2 subequal to antenna 1, flagellum five articulate.  Mandibular palp article 3 
subequal to article 1.  Maxilla 1 palp two articulate.  Gnathopod 1 coxa anterodistal corner with 
single cusp; basis distally expanded, anterior and posterior margins bare; carpus length 7.3 x 
width, proximal margin smooth; propodus curved, palm dentate; dactyl between 0.1 and 0.2 x 
propodus length.  Gnathopod 2 coxa broader than long, subequal or slightly larger than coxae 3 
and 4; basis distally expanded with one large distal tubercle on anterior margin, anterior and 
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posterior margins bare; carpus 0.4 x propodus length, curved, distally truncate, spoon-like, 
anterior margin smooth; propodus palm convex, with two-three small tubercles; dactyl 
curved/geniculate, reaching 0.5–0.7 x propodus length.  Pereopod 3 coxa length 1.4 x width. 
Pereopod 4 coxa posterior margin excavate. Pereopod 7 basis narrowly expanded, length width 
ratio 1.4, posterior margin bare, smooth.  Uropods 1–3 relative lengths 1.0:0.6:0.7, inner and 
outer rami with robust setae; uropod 3peduncle longer than inner ramus.  Epimera 1-3 bare, 
epimeron 3 posteroventral corner subquadrate.  Telson length greater than 2.0 x width, apex 
tridentate.  
Female (sexually dimorphic characters):  Gnathopod 1 propodus curved. Gnathopod 2 
carpus distally tapered. 
Remarks: Barnard (1959) found sponge spicules in the "brood pouches" of several males 
and females of this species.  Leucothoe alata is distinct in having a minute accessory flagellum; 
gnathopod 1 propodus curved; dactyl very short; and gnathopod 2 carpus distally truncate and 
spoon-like in males.   Leucothoe alata Barnard, 1962 shows gnathopod 1 propodus as less 
inflated than in the original description and gnathopod 2 carpus without the spoon-like apex.  
Leucothoe alata Hirayama, 1985 displays a thick article 2 of the mandibular palp; a heavily 
setose maxilla 2; and a straight gnathopod 1 propodus; suggesting that this may be a distinct 
species.  Examination of the type material is necessary to determine if these reports are all 
Leucothoe alata Barnard, 1959.     
Habitat: Floating docks; depth not reported, littoral. 
Host: Sponges.  
Distribution: California: Monterey Bay to San Ramon Bay, Baja; Japan: West Kyushu, 
Tomioka Bay. 
 
Leucothoe alcyone Imbach, 1969  
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Leucothoe alcyone Imbach, 1969:78–79, Plate 20. 
Type material: Holotype male, 3.0 mm, South China Sea, (12°12'50" N, 109°12'45" E), 
Peterson grab, 15 m, mud with Foraminifera, 4 January 1960, Station 1. 
Material examined: No material available for examination. 
Description based on description by Imbach (1969).  Male. Head anterior margin 
rounded, anterodistal margin evenly rounded.  Ventral cephalic keel anterior margin transverse, 
anteroventral margin quadrate, ventral margin straight. Antenna 1 flagellum five articulate. 
Antenna 2 subequal to antenna 1, flagellum five articulate.  Mandibular palp article 3 subequal to 
article 1.  Maxilla 1 palp two articulate. Coxae 1–4 relative widths 1.0:1.3:0.9:1.5. Gnathopod 1 
basis distally expanded, anterior margin with 9-10 setae, posterior margin bare; carpus length 8.3 
x width, proximal margin dentate; propodus straight, palm dentate with three distal setae; dactyl 
between 0.1 and 0.2 x propodus length. Gnathopod 2 coxa broader than long; basis distally 
expanded, anterior margin with 7–8 setae, posterior margin with four setae; carpus 0.5 x propodus 
length, distally truncate, anterior margin smooth; propodus with submarginal setae, palm convex 
with three small tubercles; dactyl curved/geniculate, reaching 0.5–0.7 x propodus length. 
Pereopod 3 coxa length 1.5 x width. Pereopod 4 coxa posterior margin tapered. Pereopods 5 and 
7 coxae with facial setae.  Pereopods 5–7 bases broadly expanded, length width ratios 1.2, 1.3, 
1.4, posterior margins smooth; pereopods 5-6 posterior margin setose, pereopod 7 posterior 
margin bare. Uropods 1–2 relative lengths 1.0:0.8; inner and outer rami with robust setae.  
Epimeron 1 with tuft of anteroventral setae, epimera 2-3 with ventral setae; epimeron 3 
posteroventral corner sinuous, with bi-dentate cusp. Telson length 1.8 – 2.0 x width, apex 
truncate.  
Female (sexually dimorphic characters): Unknown. 
Remarks: Leucothoe alcyone is distinct in having a short article 3 on the mandibular palp; 
setose posterior margins of gnathopod 2 and pereopod 3 bases; facial setae on coxae 5-7; a tuft of 
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anteroventral setae on epimeron 1; and a sinuous posteroventral margin on epimeron 3 with a 
bidentate cusp. 
Habitat: Among mud with Foraminifera; 15 meters. 
Host: Unknown. 
Distribution: South China Sea: Vietnam, Bay of Nahtrang. 
 
Leucothoe angusticoxa Ledoyer, 1972  
Leucothopsis angusticoxa Ledoyer, 1972c:250–253, Plate 61; Ledoyer, 1978a:302, no Figure; 
Ledoyer, 1979a:111, no Figure; Ledoyer, 1986:685–687, Figure 264. 
Type material: Holotype female, 4.8 mm, Tulear, Madagascar, outer reef flat, with 
Turbinaria, sta. MFE 8 MT 9. Allotype male, Tulear, Madagascar, outer reef flat, sta. MVC 6. 
Material examined: No material available for examination. 
Description based on description by Ledoyer (1972c).  Female.  Head anterior margin 
truncate, anterodistal margin concave, anterodistal margin with cusp. Ventral cephalic keel 
anterior margin with projection, anteroventral margin with a simple cusp, ventral margin oblique. 
Antenna 1 flagellum five articulate.  Antenna 2 flagellum five articulate.  Mandibular palp article 
3 between 1.0 and 2.5 x longer than article 1. Maxilla 1 palp two articulate.  Coxae 1–4 relative 
widths 1.0:1.3:1.1:1.3.  Gnathopod 1 basis distally expanded, anterior margin bare, posterior 
margin with two setae; carpus length 13.4 x width, proximal margin smooth; propodus straight, 
palm smooth with five distal setae; dactyl greater than 0.2 x propodus length. Gnathopod 2 coxa 
broader than long; basis distally expanded, anterior margin with five setae, posterior margin bare; 
carpus 0.4 x propodus length, distally truncate, anterior margin dentate; propodus palm convex, 
dentate; dactyl curved/geniculate, reaching 0.5–0.7 x propodus length. Pereopod 3 coxa length 
1.2 x width.  Pereopod 4 coxa posterior margin straight with cusp.  Pereopods 5–6 bases narrowly 
expanded, length width ratios 1.5, 1.4; pereopods 5-6 posterior margins bare, pereopod 5 
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posterior margin smooth, pereopod 6 basis posterior margin serrate.  Uropods 1–3 relative lengths 
1.0:0.7:0.8; inner and outer rami with robust setae; uropod 3 peduncle longer than inner ramus.  
Epimeron 3 posteroventral corner rounded. Telson length 1.8 – 2.0 x width, apex tridentate.  
Male (sexually dimorphic characters): Unknown. 
Remarks: Ledoyer’s descriptions of Leucothoe angusticoxa are somewhat vague, 
although they all agree well with each other.  Leucothoe angusticoxa is distinct in having an acute 
anterodistal head margin; an acute anterodistal margin on coxa 2; and pereopods 5-7 bases 
narrowly expanded.   
Habitat: Outer reef flat, among Turbinaria; 0-150 meters.  
Host: Unknown. 
Distribution: Western Indian Ocean: Madagascar: Tulear, Mauritius. 
 
Leucothoe antarctica Pfeffer, 1888 
Leucothoe antarctica Pfeffer, 1888:128, Plate 2, Figure 4; Stebbing, 1906:168, no Figure. 
Leucothoe spinicarpa Della Vale, 1893:653, no Figure. 
Type material: 1 defective specimen, 5 mm; South Atlantic: South Georgia. 
Material examined: No material available for examination. 
Description based on description by Pfeffer (1888).  Sex unknown.  Antenna 1 flagellum 
10 articulate.  Antenna 2 shorter than antenna 1.  Maxilla 1 palp two articulate.  Gnathopod 2 
palm convex, with projections. Uropods 1-2 inner and outer rami bare.  Telson apex with strong 
point. 
Female (sexually dimorphic characters): Unknown.   
Remarks: Pfeffer’s (1888) original description of Leucothoe antarctica is vague and 
states that this species is “similar in every respect” to Leucothoe articulosa Montagu. The original 
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illustrations were unavailable for viewing.  Pending analysis of type or topotypic material, this 
should not be considered a valid species.      
Habitat: Habitat and depth not reported. 
Host: Unknown. 
Distribution: South Atlantic: South Georgia. 
 
Leucothoe articulosa (Montagu, 1804)  
Cancer articulosus Montagu, 1804:70–71, Plate 6, Figure 6. 
Leucothoe articulosa Costa, 1851:24, no Figure; Bate, 1862:156, Plate 29, Figure 2; Krapp-
Schickel & Menioui, 2005: p. 66–68, Figures 2–3. 
Leucothoe spinicarpa Lincoln, 1979: 174, Figures 77–78.  
Type material: Lost, South coast of Devonshire. Krapp-Schickel & Menioui, 2005 
examined males, females, 5.5–13 mm from Loch Tyne and Roscoff Cognetti. 
Material examined: No material available for examination. 
Description based on descriptions by Krapp-Schickel & Menioui (2005) and Lincoln 
(1979).  Sex unknown.  Head anterior margin rounded, anterodistal margin evenly rounded. 
Antenna 1 flagellum 12 articulate, accessory flagellum minute. Antenna 2 shorter than antenna 1, 
flagellum six articulate. Mandibular palp article 3 between 1.0 and 2.5 x longer than article 1. 
Maxilla 1 palp two articulate. Coxae 1–4 relative widths 1.0:1.6:1.3:2.1.  Gnathopod 1 basis 
distally expanded, anterior margin with 15-16 short setae, posterior margin bare; carpus length 
11.7 x width, proximal margin smooth; propodus straight, palm dentate with seven distal setae; 
dactyl greater than 0.2 x propodus length.  Gnathopod 2 coxa equally as long as broad; basis 
distally expanded, anterior margin with 16 short setae, posterior margin bare; carpus 0.3 x 
propodus length, with large subdistal tooth, anterior margin dentate; propodus with one 
mediofacial setal row displaced to midline, reaching greater than 0.7 x propodus length; palm 
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convex, with 6-7 major tubercles; dactyl curved/geniculate, reaching 0.5–0.7 x propodus length. 
Pereopod 3 coxa length 1.4 x width. Pereopod 4 coxa posterior margin tapered.  Pereopods 5–7 
bases narrowly expanded, length width ratios 1.6, 1.4, 1.5; posterior margins bare, smooth.  
Uropods 1–3 relative lengths 1.0:0.7:0.7; inner and outer rami with robust setae.  Epimera 1-3 
bare; epimeron 3 posteroventral corner sinuous with simple cusp.  Telson length greater than 2.0 
x width, apex with strong point.  
Female (sexually dimorphic characters): Unknown. 
Remarks: Krapp-Schickel & Menioui (2005) redescribed Leucothoe articulosa without 
designating a neotype.  Leucothoe articulosa is distinct in having gnathopod 2 carpus with a  
large subdistal tooth; mediofacial setal row displaced to midline; and epimeron 3 posteroventral 
corner produced. 
Habitat: Among algae; depth not reported, intertidal. 
Host: Sponges, ascidians. 
Distribution: Northern Atlantic: England, Devonshire, British Isles, Shetland, Firth of 
Forth, Wight, Portland, Channel Isles, West Channel, Bristol Channel, Anglesey, Isle of Man, 
Clyde and Argyll, Minch, Mayo, Galway Bay, Fatnet, Loch tyne; Mediterranean: Naples. 
 
Leucothoe ashleyae Thomas & Klebba, 2006  
Leucothoe ashleyae Thomas & Klebba, 2006:14–16, Figures 1–3. 
Type material: Holotype male, 3.8 mm, USNM 1081597, Whale Shoals, Belize, 
(16°45.838' N, 88°05.723' W), from Callyspongia vaginalis Lamarck, 1814, 1–20 m, 3 April 
2003, K.N. Klebba, KK Bel-03/01; Paratypes, male, 4.3 mm; female, 2.9 mm, USNM 1081598, 
KK Bel-03/01. 
Material examined: 1 male, USNM 1081597 (KK Bel 01/01); 1 male, 1 female, USNM 
1081598); 10 males, 12 females, USNM 1081599 (JDT Bel 03-06b,c); 2 males (N. White 9 April 
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2009); 5 males, 6 females (K.N. Klebba 12 April 2003); 20 males, 26 females (KK Bel-03/01); 1 
male (JDT Bel 06-04A); 1 male (JDT Bel 06-07B); 1 female (JDT Bel 06-08G). 
Description based on description by Thomas & Klebba (2006). Male.  Head anterior 
margin rounded, anterodistal margin evenly rounded.  Ventral cephalic keel anterior margin 
oblique, anteroventral margin rounded, ventral margin excavate.  Antenna 1 flagellum nine 
articulate, accessory flagellum absent.  Antenna 2 subequal to antenna 1, flagellum four 
articulate. Mandibular palp article 3 between 1.0 and 2.5 x longer than article 1.  Maxilla 1 palp 
two articulate.  Coxae 1–4 relative widths 1.0:1.1:0.8:1.7. Gnathopod 1 coxa anterior and distal 
margins serrate, posterior margin with single cusp; basis proximally widened, anterior margin 
with two setae, posterior margin bare; carpus length 5.8 x width, proximal margin dentate; 
propodus straight, palm serrate with proximal setae; dactyl greater than 0.2 x propodus length.  
Gnathopod 2 coxa longer than broad; anterodistal margin with cusp; basis distally expanded, 
anterior margin with 6-7 setae, posterior margin bare; carpus 0.5 x propodus length 0.5, distally 
expanded, anterior margin dentate; propodus with two mediofacial setal rows, primary 
mediofacial setal row above midline, reaching between 0.5 and 0.7 x propodus length, secondary 
mediofacial setal row with two setae, with submarginal setae; palm convex with three major 
tubercles; dactyl curved/geniculate, reaching 0.5–0.7 x propodus length.  Pereopod 3 coxa length 
1.8 x width.  Pereopod 4 coxa posterior margin excavate. Pereopods 5-7 bases broadly expanded, 
length width ratios 1.3, 1.3, 1.2, posterior margins setose, serrate.  Uropods 1–3 relative lengths 
1.0:0.9:1.3, rami lined with short marginal setae, with robust setae; uropod 2 peduncle longer than 
inner ramus.  Epimeron 1 with tuft of anteroventral setae, epimeron 2 with ventral setae, 
epimeron 3 bare; epimeron 3 posteroventral corner subquadrate.  Telson length greater than 2.0 x 
width, apex tridentate. 
Female (sexually dimorphic characters):  Gnathopod 2 carpus anterior margin smooth; 
propodus with three secondary mediofacial setae, palm smooth. 
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Remarks: Leucothoe ashleyae is distinct in having a strongly serrate gnathopod 1 
propodus palm; gnathopod 2 carpus serrate, expanded distally; propodus palm with two large 
projections; and a tuft of anteroventral setae on epimeron 1.   
Habitat:  Coral reefs; 1-20 meters. 
Host: Sponges: Callyspongia vaginalis, Amphimedon compressa, Iotrochota birotulata, 
Niphates digitalis, N. erecta, Pseudoceratina crassa, and Tedania ignis. 
Distribution: Western Atlantic: Belize, Roatan, Panama, Bahamas, Vieques, Puerto Rico, 
Southeast Florida, Florida Keys. 
 
 Leucothoe assimilis J.L. Barnard, 1974  
Leucothoe assimilis J.L. Barnard, 1974b:82–85, Figures 51–52; Ledoyer, 1984:80–81, Figure 38; 
Lowry & Stoddart, 2003: 155, no Figure. 
Type material: Holotype male, 9.5 mm, NMV, VicFish 410, Western Port, Victoria, 24 
March 1965, station 200–5–1+2. 
Material examined: No material available for examination. 
Description based on description by J.L. Barnard (1974).  Male.  Head anterior margin 
truncate, anterodistal margin evenly rounded.  Ventral cephalic keel anterior margin excavate, 
anteroventral margin with a simple cusp, ventral margin oblique. Antenna 1 flagellum nine 
articulate.  Antenna 2 subequal to antenna 1, flagellum six articulate.  Mandibular palp article 3 
between 1.0 and 2.5 x longer than article 1.  Maxilla 1 palp constricted.  Gnathopod 1 basis 
anterior margin with five setae, posterior margin bare; carpus length 7.3 x width, proximal margin 
dentate; propodus straight, palm dentate with four distal setae; dactyl greater than 0.2 x propodus 
length.  Gnathopod 2 basis with two small distal tubercles, anterior margin with 4-5 setae, 
posterior margin bare; carpus 0.4 x propodus length, with large subdistal tooth, anterior margin 
smooth; propodus with one mediofacial setal row above midline, reaching between 0.5 and 0.7 x 
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propodus length, with submarginal setae; palm convex with four major tubercles; dactyl 
curved/geniculate, reaching greater than 0.7x propodus length.  Pereopod 4 coxa posterior margin 
excavate.  Pereopods 5 and 7 coxae with facial seta(e).  Pereopods 5 and 7 bases broadly 
expanded, length width ratios 1.2, 1.1; posterior margins setose, smooth.  Epimeron 1 with tuft of 
anteroventral setae, epimeron 2 with ventral setae, epimeron 3 bare; epimeron 3 posteroventral 
corner sinuous, with a simple cusp.  Telson length greater than 2.0 x width, apex rounded, with 
facial setae. 
Female (sexually dimorphic characters): Gnathopod 2 propodus mediofacial setal row 
displaced to midline and reaching 0.8 of propodus length.  Juveniles without posteroventral cusp 
on epimeron 3. 
Remarks: Leucothoe assimilis is distinct in having a constricted maxilla 1 palp; 
gnathopod 2 carpus with large subdistal tooth; epimeron 1 with tuft of anteroventral setae; 
epimeron 3 sinuous with simple cusp; telson with facial setae; and females with mediofacial setal 
row displaced to midline.  Leucothoe assimilis Ledoyer, 1984 differs from Barnard’s description 
in lacking the subdistal tooth on gnathopod 2 carpus and epimeron 3 lacking a cusp.  Examination 
of material is necessary to determine if Ledoyer’s report is actually Leucothoe assimilis.  
Habitat: Habitat not reported; 40 meters (reported as 22 fathoms). 
Host: Ascidian: Pyura praeputialis; Bryozoan: Tryphillozoon monolifera; and sponges.  
Distribution: Queensland: Port Denison.  New South Wales: Coffs Harbour; Port 
Jackson; Botany Bay; Wattamolla; Jervis Bay; Twofold Bay. Victoria: Western Port and Port 
Phillip Bay. South Australia: Upper Spencer Gulf.  New Caledonia: Noumea. 
 
Leucothoe atosi Bellan-Santini, 2007  
Leucothoe atosi Bellan-Santini, 2007:573–575, Figures 7–8.  
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Type material: Holotype female, 5 mm, MNHN M-7465, Mid-Atlantic Ridge, Menez 
Gwen site, (37°50.52' N, 31°32.23' W), 850 m, ATOS cruise 22 June- 22 July 2001, Vacuum 3; 
Paratypes (4), MNHN Am-7466, same station data. 
Material examined: No material available for examination. 
Description based on description by Bellan-Santini (2007).  Female.  Head anterior 
margin truncate, anterodistal margin evenly rounded.  Eyes absent.  Antenna 1 flagellum four 
articulate.  Antenna 2 subequal to antenna 1, flagellum five articulate.  Mandibular palp article 3 
between 1.0 and 2.5 x longer than article 1.  Maxilla 1 palp two articulate.  Coxae 1–2 relative 
widths 1.0:1.0.  Gnathopod 1 basis linear, anterior margin bare, posterior margin with 9-10 setae; 
carpus length 17 x width, proximal margin smooth; propodus straight, palm dentate with seven 
distal setae; dactyl greater than 0.2 x propodus length.  Gnathopod 2 coxa broader than long, with 
posterodistal cusp; basis distally expanded, anterior margin with 9-10 setae, posterior margin 
bare; carpus 0.3 x propodus length, distally rounded, anterior margin dentate; propodus palm 
convex, dentate; dactyl curved/geniculate, reaching 0.5–0.7 x propodus length.  Pereopod 3 coxa 
length 1.3 x width, with posterodistal cusp.   Pereopod 4 coxa posterior margin tapered.  
Pereopods 5–7 bases narrowly expanded, length width ratios 2.3, 2.4, 2.4; posterior margins 
smooth, pereopod 5 posterior margin serrate, pereopods 6-7 posterior margins smooth.  Uropods 
1–2 relative lengths 1.0:0.6, uropod 1 inner ramus with robust setae, outer ramus bare, uropod 2 
inner ramus bare, outer ramus with robust setae.  Epimera 1-3 bare; epimeron 3 posteroventral 
corner subquadrate, produced.  Telson length greater than 2.0 x width, apex rounded.  
Male (sexually dimorphic characters): Unknown.  
Remarks: Leucothoe atosi is distinct in the absence of eyes; gnathopod 1 basis with 
setose posterior margin; propodus and carpus elongate; dactyl short; gnathopod 2 carpus 
shortened; and pereopods 5-7 bases narrowly expanded. 
Habitat: Habitat not reported; 850 meters. 
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Host: Unknown. 
Distribution: Mid-Atlantic Ridge, Menez Gwen, Azores. 
 
Leucothoe ayrtonia Bellan-Santini, 1997  
Leucothoe ayrtonia Bellan-Santini, 1997:6–9, Figures 3–4. 
Type material: Holotype, 12 mm, MNHN-Am 4901, Barbados trench, (10°19.95' N, 
58°37.32' W), 1947 m, Mission DIAPISUB, DS 10. 
Material examined: No material available for examination. 
Description based on description by Bellan-Santini (1997).  Sex unknown.  Head anterior 
margin truncate, anterodistal margin evenly rounded.  Eyes absent.  Antenna 1 flagellum nine 
articulate.  Antenna 2 subequal to antenna 1, flagellum seven articulate.  Mandibular palp article 3 
between 1.0 and 2.5 x longer than article 1.  Maxilla 1 palp two articulate.  Coxae 1–4 relative 
widths 1.0:1.2:0.8:1.4.  Gnathopod 1 basis anteroproximally expanded, anterior and posterior 
margins bare; carpus length 4.5 x width, proximal margin smooth; propodus straight, palm 
dentate with nine distal setae; dactyl greater than 0.2 x propodus length.  Gnathopod 2 coxa 
broader than long; basis distally expanded, anterior margin with two short setae, posterior margin 
bare; carpus 0.2 x propodus length, with small subdistal tooth, distally truncate, anterior margin 
dentate; propodus posterior margin with spines/serrations, without submarginal setae, palm 
convex, with 3-4 small tubercles; dactyl curved/geniculate, reaching 0.5–0.7 x propodus length.  
Pereopod 3 coxa length 1.4 x width, distal margin serrate.  Pereopod 4 coxa posterior margin 
tapered.  Pereopods 5–7 bases narrowly expanded, length width ratios 2.4, 2.5, 2.3; posterior 
margins bare, pereopods 5-6 posterior margins smooth, pereopod 7 posterior margin serrate.  
Uropods 1–2 relative lengths 1.0:0.7, rami with robust setae.  Epimera 2-3 bare; epimeron 3 
posteroventral corner subquadrate, produced.  Telson length greater than 2.0 x width, apex 
tridentate.  
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Female (sexually dimorphic characters): Unknown. 
Remarks: Leucothoe ayrtonia is distinct in the absence of the eyes absent; gnathopod 1 
propodus and carpus narrow; gnathopod 2 serrate along entire palm; carpus with slight tooth; and 
pereopods 5-7 bases narrowly expanded. 
Habitat: Cold seeps; 1947 meters. 
Host: Unknown.  
Distribution: Barbados trench. 
 
Leucothoe banwarthii (Schellenberg, 1928)  
Leucothoella banwarthii Schellenberg, 1928:638–640, Figure 199; Monod, 1937:13, no Figure; 
K.H. Barnard, 1937:153, no Figure; Schellenberg, 1938a:26, no Figure; J.L. Barnard, 
1965:492, Figure 7; Ledoyer, 1967a:127, Figure 5a; Ruffo, 1969:11–12, no Figure; Olerod, 
1970:370–372, Figures 23–33; Ledoyer, 1972:250, no Figure; Ledoyer, 1978a:300, no 
Figure; Ledoyer, 1979a:111, Figure 68-I; Myers, 1985:94–96, Figures 74–75; Ledoyer, 
1986:680–682, Figure 262; Ortiz & Lalana, 1997:108, no Figure.  
Type material: Holotype female, 3.8 mm, Toussoum. 
Material examined: No material available for examination. 
Description based on descriptions by Schellenberg (1928) and Barnard (1965).  Male.  
Head anterior margin truncate, with projection, anterodistal margin concave, anterodistal margin 
with cusp.  Ventral cephalic keel anterior margin oblique, anteroventral margin with an anteriorly 
projecting cusp, ventral margin oblique.  Antenna 1 flagellum six articulate.  Antenna 2 shorter 
than antenna 1, flagellum three articulate.  Mandibular palp article 3 shorter than article 1.  
Maxilla 1 palp two articulate.  Coxae 1–4 relative widths 1.0:1.3:0.9:0.8.  Gnathopod 1 coxa 
anterior and distal margins setose, serrate; basis distally expanded, anterior and posterior margins 
bare; carpus length 9.0 x width, proximal margin dentate; propodus straight, palm dentate with 4-
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5 distal setae; dactyl greater than 0.2 x propodus length.  Gnathopod 2 coxa broader than long, 
anterodistally acute, with cusp; basis distally expanded, anterior margin with 2-3 setae, posterior 
margin bare; carpus 0.4 x propodus length, straight, distally tapered, anterior margin smooth; 
propodus palm convex, dentate, with four major tubercles; dactyl curved/geniculate, reaching less 
than 0.5 x propodus length.  Pereopod 3 coxa length 0.6 x width, anterior margin with small cusp.  
Pereopod 4 coxa posterior margin rounded.  Pereopods 5–7 bases not expanded, length width 
ratios 2.6, 2.9, 2.9; posterior margins bare, smooth.  Uropods 1–3 relative lengths 1.0:0.6:0.9, 
rami with robust setae; uropod 2 peduncle longer than inner ramus.  Epimeron 3 posteroventral 
corner subquadrate.  Telson length less than 1.8 x width, apex with strong point, with facial setae.  
Female (sexually dimorphic characters): No significant sexually dimorphic character. 
Remarks: Leucothoe banwarthii is distinct in having coxae 1-4 anterodistally acute; coxa 
1 with serrate anterior and distal margins; coxa 2 with serrate anterior margin; and pereopods 5-7 
bases not expanded.  
Habitat: Among Halimeda and grass beds; 1-43 meters. 
Host: Sponges.  
Distribution: Suez canal; Red Sea; Philippines; Tropical Pacific: Ifaluk Atoll; Marshall 
and Fiji Islands; Indonesia, Bontang; Indian Ocean: Madagascar. 
 
Leucothoe barana Thomas & Klebba, 2007  
Leucothoe barana Thomas & Klebba, 2007:5–10, Figures 1–3. 
Type material: Holotype male “A,” 10.17 mm, YPM 38640, Pelican Cays, Co Cat Cay, 
Belize, (16°39.527' N, 88°12.032' W), patch reef, from Amphimedon compressa, 1–15 m, J.D. 
Thomas and K.N. Klebba, 16 December 2003, JDT Bel 03/12B; Paratype female “B,” 8.27 mm, 
YPM 38641, JDT Bel 03/12B. 
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Material examined: 1 male , YPM 38640 (JDT Bel 03/12B); 1 female, YPM 38641 (JDT 
Bel 03/12B); 4 males, 6 females, YPM 38642 (24 April 2004); 1 male (JDT Bel 06-04B). 
Description based on description by Thomas & Klebba (2007).  Male.  Head anterior 
margin truncate, with projection, anterodistal margin quadrate, anterodistal margin with cusp.  
Ventral cephalic keel anterior margin transverse, anteroventral margin with an anteriorly 
projecting cusp, ventral margin oblique.  Antenna 1 flagellum 13 articulate, accessory flagellum 
absent.  Antenna 2 shorter than antenna 1, flagellum seven articulate.  Mandibular palp article 3 
between 1.0 and 2.5 x longer than article 1.  Maxilla 1 palp two articulate.  Maxilliped outer plate 
with plumose marginal setae.  Coxae 1–4 relative widths 1.0:1.5:1.2:1.6.  Gnathopod 1 coxa 
posterior margin with single cusp; basis distally expanded, anterior margin with nine setae, 
posterior margin bare; carpus length 5 x width, proximal margin serrate; propodus straight, palm 
dentate with 5-6 thick and 14 thin setae; dactyl greater than 0.2 x propodus length.  Gnathopod 2 
coxa longer than broad, distal margin serrate; basis distally expanded, anterior margin with 17 
setae, posterior margin bare; carpus 0.5 x propodus length 0.5, curved, distally truncate, anterior 
margin dentate; propodus with two mediofacial setal rows, primary mediofacial setal row above 
midline, reaching greater than 0.7 x propodus length, secondary mediofacial setal row with more 
than 6 setae, with submarginal setae; palm convex with five major tubercles; dactyl 
curved/geniculate, apical margin obtuse, reaching 0.5–0.7 x propodus length.  Pereopod 3 coxa 
length 1.3 x width, distal and posterior margins serrate.  Pereopod 4 coxa distal margin serrate, 
posterior margin straight.  Pereopods 5–7 bases narrowly expanded, length width ratios 1.4, 1.5, 
1.5; posterior margins bare, serrate.  Uropods 1–3 relative lengths 1.0:0.8:1.0, rami with robust 
setae; uropod 3 peduncle much longer than inner ramus.  Epimera 1 and 3 bare, epimeron 2 with 
ventral seta(e); epimeron 3 posteroventral corner rounded.  Telson length greater than 2.0 x 
width, apex tridentate.  
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Female (sexually dimorphic characters): Gnathopod 2 propodus palm with slight 
projections.  
Remarks: Leucothoe barana is distinct in having a sharp projection on the anterodistal 
head margin; ventral keel with sharp projection; maxilliped inner plate with conate setae; coxae 
1-4 with serrate anterior and distal margins; gnathopod 2 propodus with secondary mediofacial 
setal row of nine setae; and pereopods 5-7 bases narrowly expanded. 
Habitat: Coral reefs; 1-15 meters. 
Host: Sponges: Amphimedon compressa, Niphates erecta, and Spheciospongia 
vesparium.   
Distribution: Western Atlantic, Belize to Florida Keys.   
 
Leucothoe basilobata Serejo, 1998  
Leucothoe basilobata Serejo, 1998:119–123, Figures 10–11. 
Type material: Holotype male, 3.3 mm, MNRJ 8539, Abrolhos Reef, Bahia, Brazil, 
(17°59' S, 38°45' W), 10–20 m, P.S. Young et al., March 1995; Paratypes, 2 females, MNRJ 
8541, Porto de Galinhas, Pernambuco, Brazil, 30 m; 1 female, MNRJ 11499, California Reef, 
Bahia, Brazil, on Callyspongia vaginalis; 1 female, MNRJ 11500, California Reef, Bahia, Brazil, 
on Dictyonella sp.; 1 female, USNM 282800, Porto de Galinhas, Pernambuco, Brazil, 30 m; 1 
male and 1 female, ZMA Amph. 203829, Abrolhos Reef, Bahia, Brazil, (17°59' S, 38°45' W). 
Material examined: No material available for examination. 
Description based on description by Serejo (1998).  Male.  Head anterior margin rounded, 
anterodistal margin evenly rounded.  Antenna 1 flagellum seven articulate.  Antenna 2 subequal 
to antenna 1, flagellum five articulate.  Mandibular palp article 3 between 1.0 and 2.5 x longer 
than article 1.  Maxilla 1 palp constricted.  Coxae 1–4 relative widths 1.0:1.4:1.1:1.5.  Gnathopod 
1 coxa distal margin setose; basis proximally widened, anterior and posterior margins bare; 
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carpus length 13 x width, proximal margin smooth; propodus straight, palm serrate with five 
distal setae; dactyl greater than 0.2 x propodus length.  Gnathopod 2 coxa broader than long, 
distal margin setose; basis anterodistally expanded, anterior margin with five setae, posterior 
margin bare; ischium with posterodistal setae; carpus 0.4 x propodus length, straight, tapered, 
anterior margin smooth; propodus with submarginal setae, palm convex with four major 
tubercles; dactyl curved/geniculate, proximal margin smooth, apical margin obtuse, reaching 0.5–
0.7 x propodus length.  Pereopod 3 coxa length 1.1 x width, distal margin setose.  Pereopod 4 
coxa distal margin setose; posterior margin excavate.  Pereopods 5–7 bases broadly expanded, 
length width ratios 1.4, 1.3, 1.2; posterior margins serrate, pereopod 5 posterior margin bare, 
pereopods 6-7 posterior margins setose.  Uropods 1–2 relative lengths 1.0:0.8, rami with robust 
setae.  Epimeron 1 with ventral setae, epimera 2-3 bare, epimeron 3 posteroventral corner 
subquadrate.  Telson length greater than 2.0 x width, apex bidentate, with facial setae. 
Female (sexually dimorphic characters): Gnathopod 2 basis is not expanded anteriorly, the 
propodus is more oval-shaped, and the dactyl is thinner than in males. 
Remarks: Leucothoe basilobata is distinct in having a constricted maxilla 1 palp; a 
strongly serrate gnathopod 1 propodus palm;  gnathopod 2 basis with well-developed anterodistal 
lobe; propodus posterior margin subquadrate; and dactyl shortened.  
Habitat: Coral reefs; 10–30 meters. 
Host: Sponges.  
Distribution: Brazil: Bahia and Pernambuco. 
 
Leucothoe bidens Hirayama, 1985c  
Leucothoe bidens Hirayama, 1985c:174–176, Figure 170. 
Leucothoe incisa Nagata, 1965a:157-158, Figure 8. (not Leucothoe incisa Robertson, 1893:217, 
no Figure.) 
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Type material: Holotype female, 4.5 mm, Tomioka Bay, May 1978, AMBL-Amph. 82. 
Material examined: No material available for examination. 
Description based on description by Hirayama (1985).  Female.  Head anterior margin 
rounded, anterodistal margin evenly rounded.  Antenna 1 flagellum seven articulate.  Antenna 2 
subequal to antenna 1, flagellum five articulate.  Mandibular palp article 3 between 1.0 and 2.5 x 
longer than article 1.  Maxilla 1 palp two articulate.  Coxae 1–4 relative widths 1.0:1.3:1.1:1.3.  
Gnathopod 1 coxa distal margin setose, facial setae present; basis distally expanded, with facial 
setae, anterior margin with 12-13 setae, posterior margin bare; ischium with posterior setae; 
carpus length 5.3 x width, proximal margin smooth; propodus straight, palm dentate with three 
thick and 15-20 thin distal setae; dactyl greater than 0.2 x propodus length.  Gnathopod 2 coxa 
equally as long as broad; basis distally expanded, anterior margin with 15-16 setae, posterior 
margin with eight setae; ischium with posterior, posterodistal, and facial setae; carpus 0.6 x 
propodus length, distally rounded, anterior margin with tooth; propodus with one mediofacial 
setal row above midline, reaching greater than 0.7 x propodus length, with submarginal setae, 
palm convex, dentate; dactyl curved/geniculate, reaching 0.5–0.7 x propodus length.  Pereopod 3 
coxa length 1.2 x width, facial setae present.  Pereopod 4 coxa posterior margin tapered, facial 
setae present. Pereopods 5-7 coxae facial setae present; bases broadly expanded, length width 
ratios 1.4, 1.3, 1.3; posterior margins setose, smooth; pereopod 7 basis with facial setae.  Uropods 
1–3 relative lengths 1.0:0.8:0:1.1; rami with robust setae; uropod 3 peduncle subequal to inner 
ramus.  Epimeron 1 with tuft of anteroventral setae, epimera 2-3 with ventral setae; epimeron 3 
posteroventral corner sinuous with bi-dentate cusp.  Telson length greater than 2.0 x width, apex 
rounded, with marginal setae. 
Male (sexually dimorphic characters): Unknown. 
Remarks: Leucothoe bidens is distinct in having a separate eye facet anterior to the eye; 
maxilla 1 palp articulation obscure; maxilla 2 inner plate with facial setae; coxae 3-7 with facial 
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setae; gnathopods 1 and 2  bases with setose posterior margins; pereopods 5-6 bases with facial 
setae; and epimeron 3 posteroventral corner sinuous with bi-dentate cusp. Hirayama synonymizes 
Leucothoe incisa Nagata, 1965 with this species, but the Nagata’s description is vague without 
illustrations and needs to be examined before confirmed as Leucothoe bidens. 
Habitat: Among mud and Zostera; 4 meters 
Host: Unknown. 
Distribution: Japan: West Kyushu, Tomioka Bay; Seto Inland Sea. 
 
Leucothoe boolpooli (J.L. Barnard, 1974)  
Leucothoe spinicarpa Chilton, 1923:88, no Figure.  
Leucothoe boolpooli J.L. Barnard, 1974b:86–89, Figures 53–54; Moore, 1987:246, Figures 5–7; 
Lowry & Stoddart, 2003: 155, no Figure. 
Type material: Holotype male, 11.7 mm, NMV, VicFish 395, Western Port, Victoria, 
dredge, 12 August 1970. 
Material examined: No material available for examination. 
Description based on description by J.L. Barnard (1974).  Male.  Head anterior margin 
rounded, anterodistal margin evenly rounded.  Ventral cephalic keel anterior margin with 
projection, anteroventral margin rounded, ventral margin oblique.  Antenna 1 flagellum 11 
articulate.  Antenna 2 shorter than antenna 1, flagellum five articulate.  Mandibular palp article 3 
between 1.0 and 2.5 x longer than article 1.  Maxilla 1 palp two articulate. Coxae 1–4 relative 
widths 1.0:1.6:1.4:1.5.  Gnathopod 1 basis anterior margin with 1-2 setae, posterior margin with 
two setae; carpus length 8.4 x width, proximal margin smooth; propodus straight, palm serrate 
with eight distal setae; dactyl greater than 0.2 x propodus length. Gnathopod 2 coxa broader than 
long; basis anterior margin with 1–2 setae, posterior margin with 2-5 setae; ischium with 
posterodistal setae; carpus 0.4 x propodus length, tapered, anterior margin smooth; propodus with 
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one mediofacial setal row above midline, reaching between 0.5 and 0.7 x propodus length, with 
submarginal setae, palm convex with three major tubercles; dactyl curved/geniculate, reaching 
0.5–0.7 x propodus length.  Pereopod 3 coxa length 0.9 x width.  Pereopod 4 coxa anterior and 
distal margins serrate; posterior margin straight.  Pereopods 5 and 7 bases narrowly expanded, 
length width ratios 2.0, 1.6; posterior margins bare, pereopod 5 posterior margin smooth, 
pereopod 7 posterior margin serrate. Epimeron 1 bare, epimera 2-3 with ventral seta(e); epimeron 
3 posteroventral corner subquadrate, produced.  Telson length greater than 2.0 x width, apex 
tridentate.  
Female (sexually dimorphic characters): Unknown. 
Remarks: Leucothoe boolpooli is distinct in having an anterior projection on the ventral 
keel; gnathopods 1 and 2 bases with setose posterior margins; gnathopod 2 propodus with three 
major projections; and pereopods 5-7 bases narrowly expanded.  
Habitat: Among algae holdfasts; depth not reported, shallow. 
Host: Sponges: Antho (Isopenectya) chartacea, Iotrochopsamma arbuscula, and Phorbas 
sp. 
Distribution: New South Wales: Cook Island; Coffs Harbour; Julian Rock, Byron Bay; 
Bare Island, Botany Bay; Tathra Head; Snapper Point; Twofold Bay. Victoria: Western Port. 
Tasmania: D'Entrecasteaux Channel; Cape Sorrell.  
 
Leucothoe brunonis Krapp-Shickel & Menioui, 2005  
Leucothoe richiardii Lincoln, 1979:174, Figures 77f, 78e-j. 
Leucothoe procera Menioui & Ruffo, 1988:171–172, Figure 6 (not Myers & McGrath, 1982b). 
Leucothoe brunonis Krapp-Schickel & Menioui, 2005:76–80, Figure 11. 
Type material: MVRCr 439/H, slides 4571–4572, female, 6 mm, 230 km south of Bay of 
Dakhla. 
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Material examined: No material available for examination. 
Description based on description by Krapp-Schickel & Menioui (2005).  Female.  Head 
anterior margin rounded, anterodistal margin concave.  Antenna 1 flagellum eight articulate.  
Antenna 2 subequal to antenna 1, flagellum 5-6 articulate.  Mandibular palp article 3 between 1.0 
and 2.5 x longer than article 1.  Maxilla 1 palp two articulate.  Coxae 1–4 relative widths 
1.0:1.1:1.1:1.5.  Gnathopod 1 coxa anterior and distal margins setose, facial setae present; basis 
distally expanded, anterior margin with two setae, posterior margin bare; carpus length 10 x 
width; propodus straight, palm dentate with 6-7 distal setae; dactyl greater than 0.2 x propodus 
length.  Gnathopod 2 coxa equally as long as broad, distal margin setose; basis distally expanded, 
anterior margin with 8-10 short setae, posterior margin bare; carpus 0.4 x propodus length, 
curved, distally rounded, anterior margin smooth; propodus with submarginal setae, palm convex, 
dentate; dactyl curved/geniculate, reaching 0.5–0.7 x propodus length.  Pereopod 3 coxa length 
1.1 x width, distal margin setose, facial seta present.  Pereopod 4 coxa distal margin setose; 
posterior margin excavate, facial setae present.  Pereopods 5-7 coxae facial seta(e) present; bases 
broadly expanded, length width ratios 1.1, 1.2, 1.1; posterior margins setose, smooth.  Uropods 1–
3 relative lengths 1.0:0.8:0.8, rami with robust setae.  Epimeron 1 with and tuft of ventral and 
anteroventral setae, epimera 2-3 with ventral setae; epimeron 3 posteroventral corner sinuous 
with simple cusp.  Telson length greater than 2.0 x width, apex rounded.   
Male (sexually dimorphic characters): No significantly sexually dimorphic characters.  
Remarks: Krapp-Shickel & Menioui list the ecology and depth of Leucothoe brunonis as 
living among Chaetopterus tubes and 70 meters.  Lincoln listed these data for Leucothoe 
richiardii Marine Biological Association, 1957, which has not been synonymized and should not 
be used to describe Leucothoe brunonis.  Leucothoe brunonis is distinct in having large irregular 
eyes; coxae 1 and 3-7 with facial setae; gnathopod 2 propodus palm smooth; and epimeron 1 with 
anterior and anteroventral tufts of setae.  Lincoln listed the color of this species as yellow with 
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transverse banding in red.  Lincoln’s report of Leucothoe richiardii appears to agree closely with 
Leucothoe brunonis.     
Habitat: Among coarse sand or Zostera seaweeds; depth not recorded. 
Host: Unknown.  
Distribution: Atlantic: Morocco: Dakhla; British Isles, West Channel. 
 
Leucothoe campi Mateus & Mateus, 1986 (nomen novum) 
Leucothoe denticulata Mateus & Mateus, 1966:175–177, Figures 1–2; Wakabara et al., 1991:69–
77, no Figure; (not Costa, 1851:177, no Figure.  
Leucothoe campi Mateus & Mateus, 1986:142–144, no Figure (nomen novum); Krapp-Schickel & 
Menioui, 2005:81, no Figure. 
Leucothoe mateusae Barnard & Karaman, 1991:412, no Figure (nomen novum).  
Type material: Holotype male, 4.5 mm, Ponta de Mina, Island Principe, Gulf of Guinea, 
station P 10, Calypso; Paratypes, 1 male, 3 mm (mutilated), 2 juveniles, 2 and 1.2 mm 
(mutilated), same station data. 
Material examined: No material available for examination. 
Description based on descriptions by Mateus & Mateus (1966) and Krapp-Schickel & 
Menioui (2005).  Male.  Head anterior margin rounded, anterodistal margin evenly rounded.  
Antenna 1 flagellum five articulate.  Maxilla 1 palp two articulate.  Gnathopod 1 carpus length 
9.9 x width, proximal margin smooth; propodus straight, palm dentate with five distal setae; 
dactyl greater than 0.2 x propodus length.  Gnathopod 2 basis distally expanded, with anterior 
serrations, anterior margin with three setae, posterior margin bare; carpus 0.3 x propodus length, 
curved, distally truncate, anterior margin smooth; propodus palm convex with 3-4 major 
tubercles; dactyl curved/geniculate, reaching 0.5–0.7 x propodus length.  Pereopods 5-7 bases 
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broadly expanded; posterior margins smooth.  Epimeron 3 posteroventral corner rounded, 
produced. Telson length greater than 2.0 x width, apex tridentate.  
Female (sexually dimorphic characters): No significantly sexually dimorphic characters. 
Remarks: Mateus & Mateus described Leucothoe denticulata sp. n. in 1966, but were unaware 
that Leucothoe denticulata Costa, 1851 was a valid species.  They created a nomen novum 
(Leucothoe campi) for the species in 1986.  Barnard & Barnard (1991) were unaware of this and 
created a homonym for this species (Leucothoe mateusae).  Mateus & Mateus’ original 
description of Leucothoe campi (as Leucothoe denticulata) is very vague with illustrations of only 
gnathopods 1 and 2.   Leucothoe campi is distinct in having a distally expanded gnathopod 2 basis 
with anterior serrations; carpus distally truncate; and propodus palm with 3-4 major tubercles.  
Examination of type or topotypic material is necessary to clarify diagnostic characters for this 
species. 
Habitat: Habitat and depth not reported. 
Host: Unknown. 
Distribution: Africa: Gulf of Guinea: Principe Island; Brazil. 
 
Leucothoe cheiriserra Serejo, 1998  
Leucothoe cheiriserra Serejo, 1998:123–128, Figures 13–15. 
Type material: Holotype female, 2.8 mm, MNRJ 8542, Paredes Reef, Abrolhos, Bahia, 
Brazil, P.S. Young et al., March 1994; Paratypes, 1 female, MNRJ 8544, Paredes Reef, Abrolhos, 
Bahia, Brazil, P.S. Young et al., March 1994; 1 male, MNRJ 8543, Coroa de Pedra, Baia de 
Todos os Santos, Bahia, Brazil; 1 male and 8 females, MNRJ 8545, Albrolhos Reef, Bahia, 
Brazil, (17°59'64.6" S, 38°45'14.7" W); 1 female, MNRJ 8546, Vicosa Reef, Bahia, Brazil; 1 
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male and 2 females, USNM 282801, Abrolhos Reef, Bahia, Brazil, (17°59'64.6" S, 38°45'14.7" 
W); 1 male and 2 females ZMA Amph. 203833, Paredes Reef, Abrolhos, Bahia, Brazil. 
Material examined: No material available for examination. 
Description based on description by Serejo (1998).  Female.  Head anterior margin 
rounded, anterodistal margin evenly rounded.  Antenna 1 flagellum five articulate.  Antenna 2 
shorter than antenna 1, flagellum two articulate.  Mandibular palp article 3 between 1.0 and 2.5 x 
longer than article 1.  Maxilla 1 palp constricted.  Maxilliped outer plate tuberculate.  
Coxae 1–4 relative widths 1.0:1.0:1.1:2.0.  Gnathopod 1 coxa anterior and distal margins setose, 
anterior margin serrate; basis distally expanded, anterior margin bare, posterior margin with 5-6 
setae; carpus length 10.7 x width, proximal margin smooth; propodus straight, posterior margin 
with a short, thick spine-seta, palm serrate with large triangular teeth, with 9–10 distal setae; 
dactyl between 0.1 and 0.2 x propodus length.  Gnathopod 2 coxa longer than broad, distal 
margin setose; basis distally expanded, anterior margin with 9-10 setae, posterior margin bare; 
carpus 0.4 x propodus length, straight, distally tapered, anterior margin smooth; propodus with 
submarginal setae, palm convex, dentate; dactyl curved/geniculate, proximal margin with seta(e), 
reaching 0.5–0.7 x propodus length.  Pereopod 3 coxa length 1.3 x width, distal margin setose.  
Pereopod 4 coxa distal margin setose; posterior margin tapered.  Pereopods 5–7 bases broadly 
expanded, length width ratios 1.3, 1.2, 1.1; posterior margins setose, serrate.  Uropods 1–2 
relative lengths 1.0:0.7, rami with robust setae.  Epimera 1-3 with ventral setae; epimeron 3 
posteroventral corner subquadrate.  Telson length greater than 2.0 x width, apex bidentate.  
Male (sexually dimorphic characters): Gnathopod 1 propodus with stronger dentition on 
inner margin.  Gnathopod 2 carpus anterior margin serrate. 
Remarks: Leucothoe cheiriserra is distinct in having a tuberculate maxilliped outer plate; 
constricted maxilla 1 palp; gnathopod 1 propodus palm with large triangular teeth; short dactylus; 
and telson apex bidentate. 
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Habitat: Coral reefs; depth not reported. 
Host: Unknown.  
Distribution: Brazil: Bahia. 
 
Leucothoe commensalis (Haswell, 1879)  
Leucothoe commensalis Haswell, 1879a:261–262, Plate 10, Figure 3; Haswell, 1882:246, no 
Figure; Haswell, 1885:101, no Figure; Stebbing, 1906:166, no Figure; Stebbing, 1910a:580–
581, no Figure; J.L. Barnard, 1974b:94, Figures 55–57; Ledoyer, 1984:82, Figure 39; Moore, 
1987:246–251, Figure 8; Lowry & Stoddart, 2003: 155, no Figure. 
Leucothoe spinicarpa var. commensalis Miers, 1884:312–313, no Figure. 
Type material: SYNTYPES (probable): 4 specimens AM G5395; 12 specimens AM 
P3470 (according to Springthorpe & Lowry, 1994).  Port Jackson, New South Wales (33º 51'S 
151º 16'E). 
Material examined: No material available for examination. 
Description based on descriptions by Haswell (1879) and J.L. Barnard (1974).  Sex 
unknown.  Head anterior margin rounded, anterodistal margin evenly rounded.  Antenna 1 
flagellum 11-20 articulate.  Antenna 2 shorter than antenna 1, flagellum 3–5 articulate.  Maxilla 1 
palp two articulate.  Gnathopod 1 basis distally expanded, anterior and posterior margins bare; 
carpus length 10 x width, proximal margin smooth; propodus straight; dactyl greater than 0.2 x 
propodus length.  Gnathopod 2 coxa broader than long; basis distally expanded, posterior margin 
bare; carpus 0.4 x propodus length, straight, distally rounded; propodus palm convex, dentate 
with three small tubercles; dactyl curved/geniculate, reaching 0.5–0.7 x propodus length.  
Pereopod 4 coxa posterior margin excavate.  Pereopods 5–7 bases broadly expanded, length 
width ratios 1.3, 1.4, 1.4; posterior margins bare, smooth.  Uropods 1–3 relative lengths 
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1.0:0.8:0.9; uropod 3 peduncle much longer than inner ramus.  Epimeron 3 posteroventral corner 
subquadrate.  Telson apex with weak point.  
Female (sexually dimorphic characters): Unknown.  
Remarks: Leucothoe commensalis is distinct in having an elongate eye; ventral keel with 
large anterior projection; facial setae on maxilliped inner plate; gnathopod 2 propodus with three 
large projections; and two mediofacial setal rows.  The original description of L. commensalis 
Haswell, 1879 is vague and there are many variations in several structures in each subsequent 
report of the species.  The material used for each report of L. commensalis needs to be examined 
in order to determine which reports are actually this species. L. commensalis is reported as brick-
red in color, sometimes light pink with crimson dots, sometimes mottled crimson color. 
Habitat: Coral reefs, among sediment; 1-91 meters (reported in fathoms). 
Host: Sponges: Antho (Isopenectya) chartacea, Iotrochopsamma arbuscula, Cymbastella 
concentrica, Holopsamma laminaefavosa, Halichondria, Phorbas, and Phoriospongia cf. kirki;  
and ascidians, including Herdmania momus. 
Distribution: New South Wales: Port Jackson; off Manning River, off Coogee, off 
Wollongong; Twofold Bay. Tasmania: d’Entrecasteaux Channel. South Australia: Upper Spencer 
Gulf. 
  
Leucothoe crassimana Kossman, 1880  
Leucothoe crassimana Kossmann, 1880:131–132, Plate 13, Figures 9–10; Sowinsky, 1897:46–
47, Plate x; Sowinsky, 1898:492–493, Plate 11, Figures 20–22, Plate 12, Figures 7–8; 
Stebbing, 1906:168, no Figure. 
Type material: Female, 7 mm, coastal areas of the Red Sea. 
Material examined: No material available for examination. 
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Description based on description by Kossman (1880).  Female.  Maxilla 1 palp two 
articulate.  Gnathopod 1 basis distally expanded, anterior margin with 3-4 setae, posterior margin 
bare; carpus length 15 x width, proximal margin smooth; propodus straight, palm dentate with 
five distal setae; dactyl greater than 0.2 x propodus length.  Gnathopod 2 carpus 0.4 x propodus 
length, curved, distally truncate, anterior margin dentate; propodus palm convex, dentate; dactyl 
curved/geniculate, reaching 0.5–0.7 x propodus length.   
Male (sexually dimorphic characters): Unknown 
Remarks: Kossman’s original description of Leucothoe crassimana is vague with 
illustrations of only gnathopods 1 and 2.  At best this species was described as belonging to the 
Leucothoidae.  Pending examination of type or topotypic material, this species should not be 
considered valid.  
Habitat: Habitat and depth not reported. 
Host: Unknown.   
Distribution: Red Sea: coastal areas. 
 
Leucothoe crenatipalma Ledoyer, 1972  
Leucothoe crenatipalma Ledoyer, 1972:248, Plate 59; Ledoyer, 1978a:297, no Figure; Ledoyer, 
1979a:102, Figures 61–62; Ledoyer, 1986:652–654, Figure 248. 
Type material: Holotype female, 4 mm, Tulear, Madagascar, inner reef flat, branching 
coral, sta. MB 8. Allotype male, same station data. 
Material examined: No material available for examination. 
Description based on description by Ledoyer (1972).  Female.  Head anterior margin 
rounded, anterodistal margin evenly rounded.  Antenna 1 flagellum 5-6 articulate.  Antenna 2 
shorter than antenna 1, flagellum three articulate.  Mandibular palp article 3 between 1.0 and 2.5 
x longer than article 1.  Maxilla 1 palp two articulate.  Coxae 1–2 relative widths 1.0:1.3.  
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Gnathopod 1 basis distally expanded, anterior margin with seven setae, posterior margin bare; 
carpus length 12.8 x width, proximal margin smooth; propodus straight, palm dentate with five 
distal setae; dactyl greater than 0.2 x propodus length.  Gnathopod 2 coxa broader than long; basis 
distally expanded, anterior margin with five setae, posterior margin bare; carpus 0.4 x propodus 
length, curved, distally tapered, anterior margin smooth; propodus with submarginal setae, palm 
convex with three major tubercles; dactyl curved/geniculate, reaching 0.5–0.7 x propodus length.  
Pereopod 3 coxa length 1.6 x width.  Pereopod 4 coxa posterior margin excavate.  Pereopods 5–7 
bases broadly expanded, length width ratios 1.2, 1.3, 1.3; posterior margins bare, pereopods 5 and 
7 posterior margin smooth, pereopod 6 posterior margin serrate.  Uropods 1–3 relative lengths 
1.0:0.7:0.9, rami with robust seta(e); uropod 3 peduncle subequal to inner ramus length.  Epimera 
1-2 with ventral setae, epimeron 3 bare; epimera 3 posteroventral corner subquadrate.  Telson 
length 1.8 – 2.0 x width, apex tridentate.  
Male (sexually dimorphic characters): Unknown. 
Remarks: Leucothoe crenatipalma is distinct in having eyes with scattered ocelli; and 
gnathopod 2 propodus palm with three large projections.  All descriptions of L. crenatipalma by 
Ledoyer agree closely with each other.  
Habitat: Among branching coral on interior reef flat; 24-34 meters. 
Host: Unknown. 
Distribution: Madagascar: Tulear, Mauritius. 
 
Leucothoe ctenochasma Moore, 1987  
Leucothoe ctenochasma Moore, 1987:251, Figures 9–10; Lowry & Stoddart, 2003: 155, no 
Figure. 
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Type material: Holotype female, 3 mm, AM P36290, Ecklonia holdfasts, 3–4 meters 
depth, Tinderbox, d'Entrecasteaux Channel, Tasmania; Paratypes 3 mm specimen, AM P36291; 
female (ovigerous), 3 mm, and a 2 mm specimen BMNH, same station data. 
Material examined: No material available for examination.  
Description based on description by Moore (1987).  Female.  Head anterior margin 
rounded, anterodistal margin evenly rounded.  Antenna 2 flagellum four articulate.  Mandibular 
palp article 3 shorter than article 1.  Maxilla 1 palp two articulate. Maxilliped outer plate 
tuberculate.  Gnathopod 1 coxa distal margin setose; basis distally expanded, anterior and 
posterior margins bare; carpus length 14.8 x width, proximal margin smooth; propodus straight, 
palm serrate with 11 distal setae; dactyl with proximal seta, less than 0.1 x propodus length.  
Gnathopod 2 coxa longer than broad, distal margin setose; basis distally expanded, anterior 
margin with 5-6 setae, posterior margin with three setae; ischium with posterior and posterodistal 
setae; carpus 0.3 x propodus length, distally truncate, anterior margin smooth; propodus with two 
mediofacial setal rows, primary mediofacial setal row above midline, reaching greater than 0.7 x 
propodus length, secondary mediofacial setal row with three setae, with submarginal setae, palm 
convex, smooth; dactyl curved/geniculate, reaching 0.5–0.7 x propodus length.  Pereopod 3 coxa 
length 1.1 x width, distal margin setose.  Pereopod 4 coxa distal margin setose, posterior margin 
straight.  Pereopods 5–7 bases narrowly expanded, length width ratios 1.6, 1.6, 1.3; posterior 
margins setose, pereopod 5 posterior margin smooth, pereopods 6-7 posterior margins serrate.  
Uropod 2 rami lined with short marginal setae and with robust setae.  Epimeron 1 bare, epimera 
2-3 with ventral seta(e); epimeron 3 posteroventral corner subquadrate.  Telson length greater 
than 2.0 x width, apex bidentate, with facial setae.  
Male (sexually dimorphic characters): Unknown. 
Remarks: Leucothoe ctenochasma is distinct in having a tuberculate maxilliped outer 
plate; shortened mandibular palp article 3; gnathopod 1 propodus and carpus narrow, elongate; 
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gnathopod 2 with high mediofacial row; carpus shortened; pereopods 5-7 bases narrowly 
expanded; telson with facial setae; and apex bidentate.  Moore reported the color of L. 
ctenochasma as pale pink. 
Habitat: Among holdfasts of Ecklonia radiata; 3-4 meters. 
Host: Sponges: Callyspongia sp., Holopsamma laminaefavosa, Mycale (Carmia) sp., and 
Phorbas sp. 
Distribution: New South Wales: Bare Island, Botany Bay. Tasmania: Tinderbox, 
d'Entrecasteaux Channel. 
 
Leucothoe ctenochir K.H. Barnard, 1925  
Leucothoe ctenochir K.H. Barnard, 1925:342–344, Plate 34, Figure 8; Griffiths, 1974b:246, no 
Figure; Griffiths, 1974c:302, no Figure; Griffiths, 1975:140, no Figure; Ledoyer, 1979a:102, 
Figure 62; Ledoyer, 1986:655–657, Figure 249. 
Type material: Holotype male, 6.5 mm, S.A.M. A 4404, Port Shepstone, South Africa, 66 
meters (reported as 36 fathoms), S.S. "Pieter Faure"14 March 1901. 
Material examined: No material available for examination. 
Description based on descriptions by K.H. Barnard (1925) and Ledoyer (1979).  Male.  
Head anterior margin rounded, with projection, anterodistal margin subquadrate.  Antenna 1 
flagellum eight articulate.  Antenna 2 subequal to antenna 1, flagellum four articulate.  
Mandibular palp article 3 greater than 2.5 x longer than article 1.  Maxilla 1 palp two articulate.  
Coxae 1–4 relative widths 1.0:1.7:1.4:1.8.  Gnathopod 1 coxa anterior margin serrate; basis 
proximally widened, anterior and posterior margins bare; carpus length 23 x width, proximal 
margin smooth; propodus proximally inflated, palm with one distal seta; dactyl greater than 0.2 x 
propodus length.  Gnathopod 2 coxa broader than long, anterior margin serrate; basis slightly 
posteriorly expanded, anterior and posterior margins bare; carpus 0.8 x propodus length 0.8, 
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straight, distally tapered, anterior margin smooth; propodus palm convex with 6-7 major comb-
like tubercles; dactyl curved/geniculate, reaching 0.5–0.7 x propodus length.  Pereopod 3 coxa 
length 1.2 x width, anterior margin serrate.  Pereopod 4 coxa posterior margin straight.  
Pereopods 5–7 bases narrowly expanded, length width ratios 1.5, 1.4, 1.4; posterior margins bare, 
pereopods 5-6 posterior margins smooth, pereopod 7 posterior margin serrate.  Uropods 1–3 
relative lengths 1.0:0.8:0.9, rami with many robust setae; uropod 3 peduncle longer than inner 
ramus.  Epimera 2-3 bare; epimeron 3 posteroventral corner subquadrate, produced.  Telson 
length less than 1.8 x width, apex rounded.   
Male (sexually dimorphic characters): No significant sexually dimorphic character.  
Remarks: Leucothoe ctenochir is distinct in having gnathopod 1 basis proximally 
expanded; propodus proximally inflate; gnathopod 2 basis distally expanded; and propodus 
palm with six to seven comb-like tubercles.  Barnard’s (1925) original description is vague, 
but subsequent reports agree closely.   
Habitat: Habitat not reported; 65 meters (reported as 36 fathoms).   
Host: Unknown.  
Distribution: South Africa: Port Shepstone, east coast Durban to Cape Peninsula; 
Madagascar: Tulear. 
 
Leucothoe dentata Ledoyer, 1973  
Leucothoe sp. Ledoyer, 1968:31, Plates 9–10. 
Leucothoe dentata Ledoyer, 1973c:69, Plates 15–16; Ledoyer, 1986:657–658, Figures 247–250; 
Ortiz & Lalana, 1997:108, no Figure. 
  
124 
Type material: Holotype male, Tulear [Leucothoe sp. Ledoyer 1968], station 97. Paratype 
female, Tulear, Madagascar, B. Thomassin, station 75. Paratype male, 4.5 mm, Nosy-Bé, 
Madagascar, R. Plante, station Nm 4, coarse, fine, and muddy sand, mostly intertidal, 6–48 m. 
Material examined: No material available for examination. 
Description based on description by Ledoyer (1973c).  Male.  Head anterior margin 
rounded, anterodistal margin evenly rounded.  Antenna 1 flagellum six articulate.  Antenna 2 
shorter than antenna 1, flagellum four articulate.  Mandibular palp article 3 between 1.0 and 2.5 x 
longer than article 1.  Maxilla 1 palp two articulate.  Coxae 1–4 relative widths 1.0:1.2:x:1.3.  
Gnathopod 1 coxa with facial seta; basis distally expanded, anterior and posterior margins bare; 
carpus length 5.8 x width, proximal margin smooth; propodus straight, palm dentate with 3-4 
distal setae; dactyl between 0.1 and 0.2 x propodus length.  Gnathopod 2 coxa broader than long; 
basis distally expanded, anterior margin with four short setae, posterior margin bare; ischium with 
posterodistal setae; carpus 0.3 x propodus length, distally truncate, spoon-like; anterior margin 
dentate; propodus palm convex with three major tubercles; dactyl curved/geniculate, reaching less 
than 0.5 x propodus length.  Pereopod 4 coxa posterior margin excavate.  Pereopods 5–7 bases 
broadly expanded, length width ratios 1.3, 1.3, 1.2; posterior margins bare, pereopod 5 posterior 
margin smooth, pereopods 6-7 basis posterior margins serrate.  Uropods 1–3 relative lengths 
1.0:0.7:1.0, rami with robust setae; uropod 3 peduncle shorter than inner ramus.  Epimera 1-2 
with ventral setae, epimeron 3 bare; epimeron 3 posteroventral corner sinuous with bi-dentate 
cusp.  Telson length greater than 2.0 x width, apex tridentate.  
Female (sexually dimorphic characters): Female gnathopod 2 propodus with smaller 
projections and carpus not spoon-like. 
Remarks: Leucothoe dentata is distinct in having gnathopod 1 dactyl short; gnathopod 2 
carpus distally truncate, spoon-like; and epimeron 3 sinuous with bi-dentate cusp.  This species is 
  
125 
similar to L. articulosa and L. denticulata.  Examination of type material is necessary to clarify 
diagnostic characters that were not drawn or mentioned in the original description. 
Habitat: In coarse, fine, and muddy sand; 6–48 meters. 
Host: Unknown.  
Distribution: Madagascar: Tulear, Nosy-Bé, Isles Glorieuses, banc du Geyser; 
Mediterranean: Marseille; Indo-Pacific: Indonesia, Bunaken. 
 
Leucothoe denticulata Costa, 1853  
Leucothoe denticulata Costa, 1851:no text, Plate 9, Figure 3; Costa, 1853:177, no Figure; Costa, 
1857:226–227, no Figure; Bate, 1862:158, no Figure; Heller, 1866:33, Plate 3, Figures 1–5; 
Krapp-Schickel & Menioui, 2005:68–71, Figures 2–3 (neotype). 
Leucothoe spinicarpa Della Valle, 1893:653–654, t.6 Figure 4, t. 19, Figures 1–20; Chevreux & 
Fage, 1925:122, Figures 118–119; Krapp-Schickel, 1975:94–95, Plate 1–2; Krapp-Schickel, 
1989:456, Figure 309. 
Type material: Neotype: Ex. Coll. Della Valle from Gulf of Napoli, 5–15 mm. 
Material examined: No material available for examination. 
Description based on descriptions by Krapp-Schickel & Menioui (2005) and Krapp-
Schickel (1975).  Male.  Head anterior margin rounded, anterodistal margin evenly rounded.  
Ventral cephalic keel anterior margin transverse, anteroventral margin with a downward 
projecting cusp, ventral margin straight.  Antenna 1 flagellum 9-15 articulate, accessory flagellum 
minute.  Antenna 2 shorter than antenna 1, flagellum 4-9 articulate.  Mandibular palp article 3 
between 1.0 and 2.5 x longer than article 1.  Maxilla 1 palp two articulate.  Coxae 1–4 relative 
widths 1.0:1.3:0.8:1.3.  Gnathopod 1 basis distally expanded, anterior margin with seven setae, 
posterior margin bare; carpus length 7.7 x width, proximal margin smooth; propodus straight, 
palm dentate with seven distal setae; dactyl greater than 0.2 x propodus length.  Gnathopod 2 
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coxa equally as long as broad; basis distally expanded, anterior margin with seven long setae, 
posterior margin bare; carpus 0.3 x propodus length, curved, distally truncate, spoon-like, anterior 
margin smooth; propodus with one mediofacial setal row, primary mediofacial setal row 
displaced to midline, reaching between 0.5 and 0.7 x propodus length, palm convex with four 
major tubercles; dactyl curved/geniculate, reaching 0.5–0.7 x propodus length.  Pereopod 3 coxa 
length 1.6 x width, anterior and distal margins setose.  Pereopod 4 coxa posterior margin 
excavate.  Pereopods 5–7 bases narrowly expanded, length width ratios 1.5, 1.4, 1.4; posterior 
margins setose, pereopods 5-6 posterior margins smooth, pereopod 7 posterior margin serrate.  
Uropods 1–3 relative lengths 1.0:0.8:0.9, rami with robust setae; uropod 3 peduncle longer than 
inner ramus.  Epimera 1-3 bare; epimeron 3 posteroventral corner subquadrate.  Telson length 
greater than 2.0 x width, apex rounded.  
Female (sexually dimorphic characters):  Gnathopod 2 carpus truncate, not spoon-like; 
propodus with smaller tubercles.  
Remarks: Most descriptions of Leucothoe denticulata are vague and examination of the 
type material is necessary to properly diagnose this species, which is similar to L. articulosa and 
L. dentata.  Leucothoe denticulata appears to be distinct in having coxa 1 anterodistal margin 
rounded; gnathopod 2 propodus elongate; and the mediofacial setal row displaced to midline.   
Habitat: Habitat not reported; 20-75 meters. 
Host: Ascidians (Phallusia mentula) or sponges. 
Distribution: Mediterranean: Gulf of Naples, Balearic Islands, France, Sardinia, 
Yugoslavia, Egypt, Turkey, Algeria; Northern Adriatic Sea; Aegean Sea; Tyrrhenian Sea. 
 
Leucothoe diemenensis (Haswell, 1879)  
Leucothoe diemenensis Haswell, 1879a:262–263, Plate 9, Figure 5; Haswell, 1882:249, no 
Figure; Stebbing, 1906:168, no Figure; Stebbing, 1910b:636, no Figure; J.L. Barnard, 
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1974b:94, no Figure; Myers, 1985:92–93, Figures 71–72; Lowry & Stoddart, 2003: 155, no 
Figure. 
Type material: Apparently lost.  Among sponges, lace bryozoans and red algae, 13 meters 
depth, north side of Esperence Point (43º 19.5'S 147º 05.5'E), d'Entrecasteaux Channel, 
Tasmania. 
Material examined: No material available for examination. 
Description based on descriptions by Haswell (1879) and Myers (1985).  Male.  Head 
anterior margin rounded, anterodistal margin evenly rounded.  Antenna 1 flagellum 11 articulate.  
Antenna 2 subequal to antenna 1, flagellum five articulate.  Maxilla 1 palp two articulate.  
Gnathopod 1 basis linear, anterior margin with five setae, posterior margin bare; carpus length 11 
x width; propodus straight; palm smooth, with five distal setae; dactyl greater than 0.2 x propodus 
length.  Gnathopod 2 coxa broader than long; basis linear, anterior margin with 4-5 short setae, 
posterior margin bare; carpus 0.3 x propodus length 0.3, curved, with large subdistal tooth, 
anterior margin smooth; propodus palm convex with 3-4 small tubercles; dactyl 
curved/geniculate, reaching 0.5–0.7 x propodus length.  Pereopod 4 coxa posterior margin 
excavate.  Pereopods 5–7 bases narrowly expanded, length width ratios 2.0, 2.3:2.0; posterior 
margins bare, smooth.  Uropods 1–3 relative lengths 1.0:0.6:1.0, uropod 3 rami with robust setae; 
uropod 3 peduncle shorter than inner ramus.  Epimeron 3 posteroventral corner subquadrate.  
Telson apex tridentate.  
Female (sexually dimorphic characters): Gnathopod 2 carpus distally rounded with a 
large subdistal tooth; propodus with more sparse mediofacial setae; and submarginal setae 
present. 
Remarks: Haswell’s original description of Leucothoe diemenensis is vague and 
subsequent reports add little detail.  Myers, 1985 describes this species and seems to agree with 
Haswell’s illustration and description.  Leucothoe diemenensis is distinct in having gnathopod 2 
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carpus with large subdistal tooth; coxa 3 distal margin oblique; and pereopods 5-7 bases narrowly 
expanded.  
Habitat: Among lace bryozoans and red algae. 
Host: Sponges. 
Distribution: Pacific: Tasmania: Esperence Point, d'Entrecasteaux Channel (AM); 
Australia, Fiji. 
 
Leucothoe dolichoceras K.H. Barnard, 1916  
Leucothoe dolichoceras K.H. Barnard, 1916:151–152, Plate 26, Figure 14; K.H. 
Barnard,1925:343–344, no Figure; Griffiths, 1974b:246, no Figure; Griffiths, 1974c:303, no 
Figure; Griffiths, 1975:140, no Figure.  
Type material: Holotype male, 12 mm, Cape St. Francis NE, distant 29 miles, 137 meters 
(reported as 75 fathoms); Paratype male, same station data, Juvenile, Sandy Point, near Cape 
Morgan NE, distant 6 miles, 93 meters (reported as 51 fathoms); S.S. Pieter Faure, 19 February 
1902 and 14 August 1901, S.A.M. nos. A167 and A3399. 
Material examined: No material available for examination. 
Description based on descriptions by K.H. Barnard (1916, 1925).  Male.  Head anterior 
margin rounded, anterodistal margin evenly rounded.  Antenna 1 flagellum 34 articulate, 
accessory flagellum minute.  Antenna 2 shorter than antenna 1, flagellum 10 articulate.  
Mandibular palp article 3 between 1.0 and 2.5 x longer than article 1.  Maxilla 1 palp two 
articulate.  Gnathopod 1 carpus proximal margin smooth; propodus straight, palm serrate; dactyl 
greater than 0.2 x propodus length.  Gnathopod 2 coxa longer than broad; basis anterodistally 
expanded, anterior and posterior margins bare; ischium with posterior setae; carpus 0.3 x 
propodus length, straight, distally tapered, anterior margin smooth; propodus palm linear with 3 
major comb-like and several small tubercles; dactyl curved/geniculate, proximal margin with one 
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tubercle, reaching 0.5–0.7 x propodus length.  Pereopods 5-7 bases broadly expanded; posterior 
margins bare, smooth.  Uropods 1-3 rami each with one robust seta.  Epimeron 3 posteroventral 
corner sinuous with simple cusp.  Telson length less than 1.8 x width, apex rounded.  
Female (sexually dimorphic characters): Unknown.  
Remarks: Barnard’s original description of Leucothoe dolichoceras is vague with only 
gnathopod 2 illustrated.  Subsequent reports do not describe the species nor do they provide 
illustrations. Leucothoe dolichoceras is distinct in having gnathopod 2 propodus palm with three 
large comb-like projections, similar to L. ctenochir.  This is likely a valid species, but 
examination of the type or topotypic material is necessary to distinguish diagnostic characters for 
the species.   
Habitat: Habitat not reported; 136 meters (reported as 75 fathoms).  
Host: Unknown. 
Distribution: South Africa: Cape St. Francis, Natal to west coast. 
 
Leucothoe euryonyx Walker, 1901  
Leucothoe euryonyx Walker, 1901:302–303, Plate 27, Figures 24–26; Stebbing, 1906:724, no 
Figure; Krapp-Schickel, 1969:306, no Figure; Krapp-Schickel, 1975:98, Plate 4; Ledoyer, 
1986:658–661, Figure 251; Krapp-Schickel, 1989:444, Figure 301. 
Leucothoe dentitelson Chevreux, 1925:297–299, Figures 7–8; Reid, 1951:227–228, Figure 25; 
Griffiths, 1975:140, no Figure.  
Leucothoe quadrimana Ruffo, 1946:53–54, no Figure; Ruffo & Krapp-Schickel, 1967:85–91, 
Figures 1–2. 
Type material: 3 young, 1.75 mm, sta 4A, Cannes, a short distance south and southwest 
of the breakwater, 18 meters (reported as 10 fathoms), sand. 
Material examined: No material available for examination. 
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Description based on descriptions by Walker (1901) and Ruffo & Krapp-Shickel (1967).  
Female.  Head anterior margin transverse, anterodistal margin subquadrate.  Antenna 1 flagellum 
three articulate.  Antenna 2 shorter than antenna 1, flagellum three articulate.  Maxilla 1 palp two 
articulate.  Gnathopod 1 basis distally expanded, anterior and posterior margins bare; carpus 
length 6.3 x width, distal margin setose, proximal margin smooth; propodus straight, palm dentate 
with three distal setae; dactyl greater than 0.2 x propodus length.  Gnathopod 2 basis distally 
expanded, anterior margin and posterior margins bare; ischium with posterodistal setae; carpus 
0.8 x length of propodus, with small subdistal tooth, anterior margin dentate; propodus palm sub-
rectangular, smooth; dactyl curved/geniculate, reaching less than 0.5 x propodus length.  Coxa 4 
with facial setae.  Pereopods 5-7 bases narrowly expanded, length width ratios 1.6, 1.6, 1.5, 
posterior margins setose, pereopods 5-6 posterior margins smooth, pereopod 7 posterior margin 
serrate.  Epimeron 3 posteroventral with a simple cusp.  
Male (sexually dimorphic characters): Gnathopod 2 propodus palm convex with two 
large tubercles; carpus distally truncate. 
Remarks: Leucothoe euryonyx is distinct in having gnathopod 1 carpus with distal setae; dactyl 
shortened; gnathopod 2 basis distally expanded; carpus with small subdistal tooth; propodus 
palm sub-rectangular; dactyl short, thick; pereopods 5-7 bases narrowly expanded; and 
epimeron 3 posteroventral corner with simple cusp.  Leucothoe euryonyx of  Stebbing, 1906, 
Krapp-Schickel, 1969, 1975, 1989, and Ledoyer, 1986; Leucothoe dentitelson of Chevreux, 
1925, Reid, 1951, and Griffiths, 1975; and Leucothoe quadrimana of Ruffo, 1946, and Ruffo 
& Krapp-Schickel, 1967 agree closely with Walker’s original description of the species.  
Habitat: Among algae, rhizoids of Cystoseira, Zostera, Posidonia, and Lithothamnium; 1-
190 meters. 
Host: Unknown. 
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Distribution: Mediterranean: Cannes, Capri, Naples; West Africa: Senegal; Adriatic Sea: 
Rovini; Tyrrhenian Sea; Indian Ocean: Madagascar. 
 
Leucothoe flammosa Thomas & Klebba, 2007  
Leucothoe spinicarpa Ortiz, 1975:8, no Figure. 
Leucothoe flammosa Thomas & Klebba, 2007:10–15, Figures 4–6. 
Type material: Holotype male "A," 5.4 mm, YPM 38643, Key West, Florida, U.S.A., 
(24°33'32" N 81°48'35") from branchial chamber of rough file clam, Lima scabra, 1–3 m, 26 June 
2001, J.D. Thomas and K.N. Klebba; Paratype female "B,” 4.3 mm, YPM 38644, same station 
data. 
Material examined: 1 male, YPM 38643 (26 June 2001); 1 female, YPM 38644 (26 June 
2001); 4 males, 3 females, YPM 38645 (JDT Bel 03/7A).   
Description based on description by Thomas & Klebba (2007).  Male.  Head anterior 
margin rounded, anterodistal margin evenly rounded.  Ventral cephalic keel anterior margin 
excavate, anteroventral margin with a simple cusp, ventral cephalic keel ventral margin oblique.  
Antenna 1 less than half body length, flagellum four articulate.  Antenna 2 shorter than antenna 1, 
flagellum three articulate.  Mandibular palp article 3 between 1.0 and 2.5 x longer than article 1.  
Maxilla 1 palp two articulate.  Maxilliped palp article 4 elongate.  Coxae 1–4 relative widths 
1.0:1.0:1.1:1.5.  Gnathopod 1 coxa anterior margin setose; basis proximally widened, anterior 
margin with five setae, posterior margin with five setae; ischium with distal setae; carpus length 
2.2 x width, proximal margin smooth; propodus straight, palm smooth with 13 distal setae; dactyl 
between 0.1 and 0.2 x propodus length. Gnathopod 2 coxa longer than broad; anterior margin 
with setose; basis distally expanded, anterior margin with seven setae, posterior margin bare, 
ischium with anterior and posterodistal setae; carpus 0.6 x propodus length, anterior margin 
dentate; propodus posterior margin with spines/serrations, 1 mediofacial setal row above midline, 
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reaching between 0.5 and 0.7 x propodus length, with submarginal setae, palm convex, dentate; 
dactyl curved/geniculate, reaching 0.5–0.7 x propodus length.  Pereopod 3 coxa length 1.2 x 
width.  Pereopod 4 coxa distal margin setose, posterior margin straight.  Pereopods 5–7 bases 
narrowly expanded, length width ratios 1.3, 1.6, 1.6, posterior margins bare, smooth.  Uropods 1–
3 relative lengths 1.0:0.6:0.7, rami lined with short marginal setae and with robust seta(e); uropod 
3 peduncle longer than inner ramus.  Epimera 1-3 with ventral setae; epimeron 3 posteroventral 
corner subquadrate.  Telson length greater than 2.0 x width, apex tridentate.  
Female (sexually dimorphic characters): Gnathopod 1 basis anterior margin not expanded 
proximally, with a single subdistal seta, posterior margin slightly convex with five mid-marginal 
setae; carpus with fewer posterior setae (nine versus 17); propodus scimitar shaped.  Gnathopod 2 
propodus with single line of mediofacial setae. 
Remarks: Leucothoe flammosa is distinct in having shortened antennae; maxilliped inner 
plate with numerous facial setae; gnathopod 1 basis anteroproximally expanded; setose posterior 
margin; carpus distal margin densely setose; dactyl very short; gnathopod 2 propodus with 
numerous submarginal setae; and pereopods 5-7 bases narrowly expanded. 
Habitat: Coral reefs, sand; 1-20 meters. 
Host: In the mantle cavities of Lima scabra, Americardia media, Atrina rigida, 
Lithophaga antillarum, Lucina pennsylvanica, and Mytilopsis leucopheata. 
Distribution: Western Atlantic, Belize to Florida. 
 
Leucothoe furina (Savigny, 1816)  
Lycesta furina Savigny, 1816:109–110, Plate 4, Figures 2.1, 2b; Audouin, 1826:92, Plate 11, 
Figure 2; Guérin-Méneville, 1829-1844:23, Plate 26, Figure 8; Milne Edwards, 1830:no text, 
Plate 37, Figure 7;  Milne Edwards, 1840:57–58, Plate 29, Figure 14; Lucas, 1840:230, no 
Figure; White, 1857:189, no Figure; Carus, 1885, 409, no Figure; Bonnier, 1887:328, no 
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Figure; Stebbing, 1906:165, no Figure; Schellenberg, 1928:635–637, no Figure; Cecchini, 
1929:771–773, no Figure; K.H. Barnard, 1931:120, no Figure; Pirlot, 1936:294, no Figure; 
K.H. Barnard, 1937:152; Sheard, 1937:20, no Figure; Ruffo, 1938:156, no Figure; Nayar, 
1966, p. 142, Figure 5d; Sivaprakasam, 1969b:387–388, Figure 3; Imbach, 1969:79, Plate 21; 
Ruffo, 1969:10–11, no Figure; Ledoyer, 1979b:166–168, Figure 14; Vader & Beehler, 
1983:59–60, no Figure; Bussarawich et al., 1984a:none; Lowry & Stoddart, 2003:155, no 
Figure. 
Leucothoe hornelli Walker, 1904:258–259, Plate 3, Figure 17; Walker, 1905:925, no Figure; 
Chevreux, 1908c:470, no Figure; Walker, 1909:331, no Figure. 
Leucothoe spinicarpa Rudwick, 1951:151, Figure 2 (not Abildgaard, 1789). 
Type material: Whereabouts unknown; from Red Sea or Mediterranean Sea (L. furina, 
Savigny); Sri-Lankan coast (L. hornelli, Walker). 
Material examined: No material available for examination. 
Description based on descriptions by Savigny (1816), Walker (1904), and Imbach (1969).  
Male.  Head anterior margin rounded, anterodistal margin concave.  Ventral cephalic keel anterior 
margin excavate, anteroventral margin rounded, ventral margin straight.  Antenna 1 flagellum 
eight articulate, accessory flagellum minute.  Antenna 2 shorter than antenna 1, flagellum four 
articulate.  Mandibular palp article 3 greater than 2.5 x article 1.  Maxilla 1 palp two articulate.  
Coxae 1–4 relative widths 1.00:1.17:1.17.  Gnathopod 1 coxa distal margin setose; basis linear, 
anterior margin with two setae, posterior margin with one seta; propodus palm with three thick 
and 18-20 thin distal setae; dactyl greater than 0.2 x propodus length.  Gnathopod 2 coxa distal 
margin setose; basis linear, anterior margin with 10 setae; carpus 0.5 x propodus length, straight; 
propodus palm with three major tubercles; dactyl curved/geniculate, reaching greater than 0.7x 
propodus length.  Pereopods 5-7 bases broadly expanded, length width ratios 1.3, 1.3, 1.0; 
posterior margins setose, smooth.  Uropods 1 –3 relative lengths 1.0: 0.7: 1.1; uropod 3 peduncle 
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subequal to inner ramus length.  Epimera 1 and 3 with tuft of anteroventral setae; epimeron 3 
posteroventral corner sinuous, with a simple cusp.  Telson length greater than 2.0 x width. 
Female (sexually dimorphic characters): No significant sexually dimorphic character. 
Remarks: Leucothoe furina is distinct in having gnathopod 2 carpus with small subdistal 
tooth; propodus palm with three to four large projections; epimeron 1 with tuft of anteroventral 
setae; epimeron 3 sinuous with simple cusp; and uropod 3 elongate.  Examination of material 
examined is necessary for each description to determine if all references are in fact L. furina.  
Many descriptions and illustrations are poor, showing variation in many structures.     
Habitat: 10-15 meters. 
Host: In branchial chamber of ascidians, including Phallusia nigra and Polycarpa aurata. 
Distribution: Indo-west Pacific oceans: South Arabian coast, Moluccas, Phuket; 
Mediterranean: Egypt; North Sea: Banff; Algeria; France; Red Sea; Australia: Great Barrier Reef. 
 
Leucothoe garifunae Thomas & Klebba, 2007  
Leucothoe garifunae Thomas & Klebba, 2007:15–19, Figures 8–10. 
Type material: Holotype male “A,” 5.2 mm, YPM 38646, Spruce Cay, south of Wee Wee 
Cay, Belize, (16°44.119' N, 88°08.544' W), patch reef, from Iotrochota birotulata, 3 m, J.D. 
Thomas and K.N. Klebba, 10 December 2003, JDT Bel 03/08A; Paratype female “B,” 5.9 mm, 
YPM 38647, JDT Bel 03/08A. 
Material examined: 1 male, YPM 38646 (JDT Bel 03/8A); 1 female, YPM 38647 (JDT 
Bel 03/08A); 3 males, 2 females, YPM 38648 (20 May 1998). 
Description based on description by Thomas & Klebba (2007).  Male.  Head anterior 
margin truncate, anterodistal margin quadrate, anterodistal margin with cusp.  Ventral cephalic 
keel anterior margin oblique, anteroventral margin with an anteriorly projecting cusp, ventral 
margin convex.  Antenna 1 less than half body length, flagellum 18 articulate.  Antenna 2 shorter 
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than antenna 1, flagellum eight articulate.  Mandibular palp article 3 between 1.0 and 2.5 x longer 
than article 1.  Maxilla 1 palp two articulate.  Coxae 1–4 relative widths 1.0:1.2:1.0:1.7.  
Gnathopod 1 coxa anterior margin serrate, anterodistal corner with a single cusp; basis distally 
expanded, anterior margin with nine setae, posterior margin bare; carpus length 4.9 x width, 
proximal margin smooth; propodus straight, palm dentate with eight thick and 20-25 thin distal 
setae; dactyl greater than 0.2 x propodus length.  Gnathopod 2 coxa longer than broad; distal 
margin setose; basis distally expanded, anterior margin with 35-40 setae, posterior margin bare; 
ischium with anterior setae; carpus 0.6 x propodus length, distally tapered, anterior margin 
dentate; propodus with one mediofacial setal row above midline, reaching greater than 0.7 x 
propodus length, with submarginal setae, palm convex with two small tubercles; dactyl 
curved/geniculate, reaching 0.5–0.7 x propodus length.  Pereopod 3 coxa length 1.4 x width.  
Pereopod 4 coxa posterior margin tapered.  Pereopods 5-7 coxae with facial seta(e); bases broadly 
expanded, length width ratios 1.3, 1.2, 1.2, posterior margins bare, smooth.  Uropods 1–3 relative 
lengths 1.0:0.8:0.9, rami with robust seta(e); uropod 3 peduncle subequal to inner ramus length.  
Epimera 1-3 bare; epimeron 3 posteroventral corner subquadrate.  Telson length greater than 2.0 
x width, apex rounded.  
Female (sexually dimorphic characters): Gnathopod 2 carpus lacking thick, blunt distal 
seta; propodus medial margin of palm with 12 longer setae versus 30+ shorter setae in males. 
Remarks: Leucothoe garifunae is distinct in having the anterodistal head margin with a 
angular projection; ventral keel projecting beyond head margin; gnathopod 2 basis anterior 
margin with 30-40 long setae; propodus with long mediofacial setal row; numerous submarginal 
setae; and telson apex rounded. 
Habitat: Coral reefs; 1-4 meters.  
Host: Sponges: Iotrochota birotulata, Leucocoelenia sp., and Holopsamma helwigii. 
Distribution: Western Atlantic, Belize to Florida. 
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Leucothoe gavialis Myers, 1985  
Leucothoe gavialis Myers, 1985: 93–94, Figure 73. 
Type material: Holotype male, 1.5 mm, AM P35201, Nananui Ra, Viti Levu, Fiji, 6 
October 1979, stn. 52, sponges from lagoon. 
Material examined: No material available for examination. 
Description based on description by Myers (1985).  Male.  Head anterior margin rounded, 
anterodistal margin evenly rounded.  Antenna 1 flagellum five articulate, accessory flagellum 
minute.  Antenna 2 shorter than antenna 1, flagellum five articulate.  Maxilla 1 palp two 
articulate.  Coxae 1–4 relative widths 1.0:1.1:1.0:1.5.  Gnathopod 1 coxa distal margin with 
setose; basis distally expanded, anterior and posterior margins bare; carpus length 14.9 x width, 
proximal margin smooth; propodus curved, palm with large triangular teeth, with seven distal 
setae; dactyl between 0.1 and 0.2 x propodus length.  Gnathopod 2 coxa longer than broad, distal 
margin setose; basis distally expanded, anterior margin with three setae, posterior margin with 
two setae; ischium with posterodistal setae; carpus 0.2 x propodus length, distally tapered, 
anterior margin smooth; propodus with one mediofacial setal row above midline, reaching 
between 0.5 and 0.7 x propodus length, with submarginal setae, palm convex, dentate; dactyl 
curved/geniculate, proximal margin with setae, reaching 0.5–0.7 x propodus length.  Pereopod 3 
coxa length 1.2 x width, distal margin setose.  Pereopod 4 coxa distal margin setose, posterior 
margin excavate.  Uropod 3 rami with robust setae, peduncle much shorter than inner ramus.  
Epimera 1 and 3 bare, epimeron 2 with ventral setae; epimeron 3 posteroventral corner 
subquadrate, produced.  Telson length greater than 2.0 x width, apex truncate.  
Female (sexually dimorphic characters): Unknown 
Remarks: Leucothoe gavialis is distinct in having a minute accessory flagellum; 
gnathopod 1 carpus and propodus elongate, slender; propodus palm with large triangular teeth; 
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dactyl short; gnathopod 2 carpus short; uropod 3 peduncle short, rami elongate; and telson apex 
truncate. 
Habitat: Lagoon; no depth reported. 
Host: Sponges. 
Distribution: Fiji: Nananui Ra, Viti Levu. 
 
Leucothoe germanalcyone Hirayama, 1992  
Leucothoe germanalcyone Hirayama, 1992:111–115, Figures 1–4. 
Type material: Holotype female, 7.0 mm, Tolo Harbor, Hong Kong, soft-bottom mud, 
sta. 58 (Hirayama, 1990), 16 April 1986; Paratypes female, 6.0 mm, young, 2.5 mm, same sta. 
data. 
Material examined: No material available for examination. 
Description based on description by Hirayama (1992).  Female.  Head anterior margin 
rounded, anterodistal margin evenly rounded.  Ventral cephalic keel anterior margin oblique, 
anteroventral margin rounded, ventral margin oblique.  Antenna 1 flagellum six articulate.  
Antenna 2 subequal to antenna 1, flagellum four articulate.  Mandibular palp article 3 between 1.0 
and 2.5 x longer than article 1.  Maxilla 1 palp two articulate.  Coxae 1–4 relative widths 
1.0:1.7:1.1:1.8.  Gnathopod 1 basis distally expanded, anterior and posterior margins bare; carpus 
length 7.2 x width, proximal margin smooth; propodus straight, palm dentate with five distal 
setae; dactyl between 0.1 and 0.2 x propodus length.  Gnathopod 2 coxa broader than long; basis 
distally expanded, anterior margin with four short setae, posterior margin with 10-11 setae; 
ischium with posterior setae; carpus 0.4 x propodus length, straight, distally rounded, anterior 
margin smooth; propodus with one mediofacial setal row above midline, reaching greater than 0.7 
x propodus length, with submarginal setae, palm convex with three small tubercles; dactyl 
curved/geniculate, reaching 0.5–0.7 x propodus length.  Pereopod 3 coxa length 1.4 x width, 
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anterior and distal margins setose, with facial setae.  Pereopod 4 coxa distal margin setose, 
posterior margin excavate, with facial setae.  Pereopods 5-7 coxae with facial seta(e); bases 
narrowly expanded, length width ratios 1.5, 1.4, 1.3; posterior margins bare, smooth.  Uropods 1–
3 relative lengths 1.0:0.7:1.0, rami with robust setae; uropod 3 peduncle slightly longer than inner 
ramus.  Epimeron 1 with tuft of anteroventral setae, epimera 2-3 with ventral seta(e); epimeron 3 
posteroventral corner sinuous with bi-dentate cusp.  Telson length greater than 2.0 x width, apex 
with weak point, with facial setae. 
Male (sexually dimorphic characters): Unknown.  
Remarks: Leucothoe germanalcyone is distinct in having gnathopod 1 dactyl shortened; 
coxae 3-7 with facial setae; pereopods 5-7 bases narrowly expanded; epimeron 1 with 
anteroventral tuft of setae; epimeron 3 posteroventral corner sinuous with bi-dentate cusp; and 
telson apex with weak point, facial setae present. 
Habitat: Soft bottom mud; depth not reported.  
Host: Unknown.  
Distribution: Hong Kong: Tolo Harbour. 
 
Leucothoe goowera J.L. Barnard, 1974  
Leucothoe goowera J.L. Barnard, 1974b:94–97, Figure 58; Lowry & Stoddart, 2003:156, no 
Figure. 
Type material: Holotype female (ovigerous), 15.6 mm, WAM 9–69, Geraldton, north-
west of Bluff Point, Western Australia, 70 Fms, CSIRO station 131, 22 August 1963. 
Material examined: No material available for examination. 
Description based on description by J.L. Barnard (1974).  Female.  Head anterior margin 
truncate, anterodistal margin quadrate, anterodistal margin with cusp.  Ventral cephalic keel 
anterior margin excavate, anterodistal margin with an anteriorly projecting cusp, ventral margin 
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straight.  Maxilla 1 palp two articulate.  Coxae 1–4 relative widths 1.0:1.3:0.9:1.5.  Gnathopod 1 
basis anterior margin with 1–10 setae; carpus distal margin setose, proximal margin smooth; 
propodus straight, palm dentate with 1–10 distal setae; dactyl greater than 0.2 x propodus length.  
Gnathopod 2 coxa broader than long; propodus with two mediofacial setal rows, with 
submarginal setae; palm convex, dentate.  Pereopod 3 coxa length 1.2 x width.  Pereopod 4 coxa 
posterior margin excavate.  Pereopod 7 basis broadly expanded, length width ratio 1.2; posterior 
margin bare, serrate.  Uropod 3 rami with robust setae, peduncle longer than inner ramus.  
Epimeron 1 with ventral setae, epimera 2-3 bare; epimeron 3 posteroventral corner subquadrate.  
Telson apex tridentate.   
Male (sexually dimorphic characters): Unknown. 
Remarks: Leucothoe goowera is distinct in having anterodistal head margin quadrate with 
cusp; ventral keel anterior margin excavate, anteroventral margin with cusp; gnathopod 2 
propodus with two mediofacial setal rows, and palm dentate.  Examination of type material will 
help to clarify diagnostic characters.   
Habitat: Habitat not reported; 128 meters (reported as 70 fathoms).  
Host: Unknown. 
Distribution: Queensland: Wiepa. New South Wales: Split Solitary Island; Coffs 
Harbour. Victoria: Port Phillip; Western Port. Western Australia: Fremantle; Garden Island; 
Geraldton. 
  
Leucothoe gracilis (Haswell, 1879)  
Leucothoe gracilis Haswell, 1879a:263, Plate 10, Figure 2; Haswell, 1882:249, no Figure; 
Stebbing, 1906:168, no Figure; Stebbing, 1910b:636, no Figure. 
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Leucothoella gracilis J.L. Barnard, 1974b:99, Figures 60–61; Ledoyer, 1986:680–682, Figure 
262; Moore, 1987:258, no Figure; Lowry & Stoddart, 2003:156, no Figure; White & Thomas, 
2009:544-545, Figures 31-32. 
Type material: Tasmania. 
Material examined: 2 males, AM P79288 (JDT/LIZ 14); 8 males, 3 females, AM P79289 
(JDT/LIZ 15); 6 males, 1 female, AM P79290 (JDT/LIZ 20); 1 male, AM P70886 (QLD 1693); 1 
female, AM P70993 (QLD 1708); 1 male, 1 female, 1 juvenile, AM P71096 (QLD 1716); 1 male, 
1 female, AM P71206 (QLD 1743); 2 males, AM P71226 (QLD 1775); 2 juveniles, AM P79287 
(QLD 1775); 5 males, 1 female, AM P71375 (QLD 1875); 1 male, AM P71420 (QLD 1815); 1 
juvenile, AM P71597 (QLD 1838); 1 female, GCRL 2891 (SEL/LZI-2-4). 
Description based on description by White & Thomas (2009).  Male.  Head anterior 
margin rounded, anterodistal margin quadrate, anterodistal margin with cusp.  Ventral cephalic 
keel anterior margin transverse, anteroventral margin with an anteriorly projecting cusp, ventral 
margin oblique.  Antenna 1 flagellum seven articulate.  Antenna 2 shorter than antenna 1, 
flagellum four articulate.  Mandibular palp article 3 between 1.0 and 2.5 x longer than article 1.  
Maxilla 1 palp two articulate.  Coxae 1–4 relative widths 1.0:1.6:1.0:1.2.  Gnathopod 1 coxa 
anterior and distal margins setose, anterior margin serrate, anterodistal margin acute; basis 
distally expanded, anterior margin with four setae, posterior margin with seven setae; carpus 
length 0.1 x width, proximal margin dentate; propodus straight, palm dentate with four distal 
setae; dactyl greater than 0.2 x propodus length.  Gnathopod 2 coxa broader than long, distal 
margin setose anterior and distal margins serrate, anterodistally acute; basis linear, anterior 
margin with 9–16 setae, posterior margin with 1–10 setae; ischium with posterior setae; carpus 
0.5 x propodus length, curved, distally truncate, anterior margin smooth; propodus with two 
mediofacial setal rows, primary mediofacial setal row above midline, reaching between 0.5 and 
0.7 x propodus length, secondary mediofacial setal row with 1–3 setae, with submarginal setae, 
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palm convex with 1–6 major tubercles; dactyl curved/geniculate, reaching 0.5–0.7 x propodus 
length.  Pereopod 3 coxa length 0.6 x width, distal margin setose, anterior and distal margins 
serrate.  Pereopod 4 coxa anterior and distal margins setose, serrate, posterior margin straight.  
Pereopods 5–7 bases not expanded, length width ratios 3.0, 2.5, 2.5; posterior margins bare, 
smooth.  Uropods 1–3 relative lengths 1.0:0.8:0.9, lined with short marginal setae and with robust 
seta(e).  Epimera 1-3 bare; epimeron 3 subquadrate.  Telson length greater than 2.0 x width, apex 
tridentate, with facial setae. 
Female (sexually dimorphic characters): Ventral cephalic keel anterior margin with 
projection.  Gnathopod 2 propodus secondary mediofacial setal row with 4–6 setae, proximal 
margin with one tubercle; dactyl with apical protuberance.  
Remarks: Leucothoe gracilis is distinct in having serrate, acute coxae 1-4 margins; 
extremely narrow pereopods 5-7 bases; pereopods 5-7 carpus with setose spines; and telson with 
plumose distal setae. 
Habitat: Coral reefs, among calcareous algae; 1-30 meters. 
Host: Sponges. 
Distribution: Australia. Queensland: Lizard Island (current study); New South Wales: 
Victoria (J.L. Barnard, 1974); South Australia: Port Phillip Bay (J.L. Barnard, 1974); West 
Australia: north to Cape Naturaliste (J.L. Barnard, 1974); Tasmania (Haswell, 1879; Moore, 
1987); Tasmania; Madagascar: Tulear 
 
Leucothoe grandimana (Stimpson, 1853)  
Leucothoe grandimanus Stimpson, 1853:51–52, Figure 37; Bate, 1862:157–157, Plate 29, Figure 
4; Della Valle, 1893:856, no Figure. 
Leucothoe grandimana Stebbing, 1906:168, no Figure. 
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Type material: Holotype, 11.2 mm (reported as 0.44 inch), dredged in 55 meters 
(reported as 30 fathoms), on shelly bottom off Low Duck Island, Grand Manan. 
Material examined: No material available for examination. 
Description based on description by Stimpson (1853).  Sex unknown.  Head anterior 
margin transverse, anterodistal margin subquadrate.  Antenna 2 subequal to antenna 1.  Maxilla 1 
palp two articulate.  Gnathopod 1 carpus length 13 x width, proximal margin smooth; propodus 
straight with 18-20 distal setae; dactyl greater than 0.2 x propodus length.  Gnathopod 2 carpus 
0.4 x propodus length, curved, with small subdistal tooth, anterior margin smooth; propodus palm 
convex, dentate; dactyl curved/geniculate, reaching 0.5–0.7 x propodus length.  Uropods 1 –3 
rami bare.   
Female (sexually dimorphic characters): Unknown. 
Remarks: Stimpson’s original description of Leucothoe grandimana (as Leucothoe 
grandimanus) is vague and at best places the species in the Leucothoidae.  He illustrates only 
gnathopods 1 and 2 with little detail.  Subsequent reports provide little detail.  Leucothoe 
grandimana appears to be distinct in having gnathopod 2 carpus with small subdistal tooth.  Della 
Vale (1893) listed L. grandimanus as “specie incerte.”  Pending examination of type material and 
topotypic material this should not be considered a valid species.   
Habitat: Habitat and depth not reported. 
Host: Unknown.  
Distribution: Grand Manan, mouth of Bay of Fundy, New Brunswick. 
 
Leucothoe hendrickxi Winfield & Alvarez, 2009  
Leucothoe hendrickxi Winfield & Alvarez, 2009:17–23, Figures 4–6.  
Type material: Holotype male, 7.1 mm, CNCR 24844; Pajaros Reef (19°11.63'N 
96°5.80'W) Veracruz Coral Reef System, Veracruz, Mexico, 26 February 2007. 
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Material examined: No material available for examination. 
Description based on description by Winfield & Alvarez (2009).  Male.  Head anterior 
margin rounded, with projection.  Antenna 1 flagellum 12 articulate.  Antenna 2 subequal to 
antenna 1, flagellum eight articulate.  Mandibular palp article 3 between 1.0 and 2.5 x longer than 
article 1.  Maxilliped outer plate tuberculate, palp article 4 distally bifid.  Coxae 1–4 relative 
widths 1.0:1.1:0.9:1.5.  Gnathopod 1 coxa distal margin serrate; basis distally expanded, anterior 
margin with 11 setae, posterior margin bare; carpus length 22 x width, proximal margin smooth; 
propodus straight, posterior margin with a short, thick spine-seta, palm dentate with seven distal 
setae; dactyl greater than 0.2 x propodus length.  Gnathopod 2 coxa equally as long as broad, 
distal margin serrate; basis distally expanded, anterior margin with 12 setae, posterior margin 
with tuft of three distal setae; carpus 0.4 x propodus length, curved, distally truncate, anterior 
margin dentate; propodus posterior margin with spines/serrations, palm convex with six small 
tubercles; dactyl curved/geniculate, reaching less than 0.5 x propodus length.  Pereopod 3 coxa 
length 1.2 x width, distal margin serrate.  Pereopod 4 coxa distal margin serrate, posterior margin 
tapered.  Pereopods 5–7 bases broadly expanded, length width ratios 1.3, 1.3, 1.3; posterior 
margins bare, serrate.  Uropods 1–2 relative lengths 1.0:0.7, rami with robust setae.  Epimera 1 
and 3 bare, epimeron 2 with ventral seta(e); epimeron 3 posteroventral corner subquadrate.  
Telson length 1.8 – 2.0 x width, apex tridentate.   
Female (sexually dimorphic characters): Unknown. 
Remarks:  Leucothoe hendrickxi is distinct in having anterior head margin with 
projection; maxilliped outer plate tuberculate, palp article 4 apically bifid; coxae 1, 3-4 distal 
margins serrate; gnathopod 1 carpus narrow; and gnathopod 2 basis posterior margin with tuft of 
three setae.  
Habitat: Coral reefs; 13 meters.  
Host: Unknown; collected from artificial substrate. 
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Distribution: Mexico: Veracruz, Pajaros Reef. 
 
Leucothoe hortapugai Winfield et al., 2009  
Leucothoe hortapugai Winfield et al., 2009:315–320, Figures 1–4. 
Type material: Holotype: 1 adult male, 7.1 mm (CNCR 25105), female paratype, 4.8 mm 
(CNCR 25308), Isla Verde (19°12.00'N 96°04.04'W), National Park of the Veracruz Coral Reef 
System, Veracruz, Mexico, southern Gulf of Mexico; associated with the marine sponge 
Aplysinia fistularis (Pallas, 1766). 
Material examined: No material available for examination. 
Description based on Winfield et al. (2009).  Male.  Head anterior margin truncate, 
anterodistal margin quadrate, anterodistal margin with cusp.  Ventral cephalic keel anterior 
margin transverse, anteroventral margin with an anteriorly projecting cusp, ventral margin 
convex.  Antenna 1 flagellum six articulate.  Antenna 2 subequal to antenna 1, flagellum six 
articulate.  Mandibular palp article 3 greater than 2.5 x longer than article 1.  Maxilla 1 palp two 
articulate.  Maxilliped palp article 4 lined with short, thick spines and with short nail at the apex.  
Coxae 1–4 relative widths 1.0:1.3:1.0:1.3.  Gnathopod 1 coxa distal margin serrate; basis distally 
expanded, anterior margin with three setae, posterior margin with two setae; carpus length 11.3 x 
width, proximal margin smooth; propodus straight, palm smooth, with six distal setae; dactyl 
greater than 0.2 x propodus length.  Gnathopod 2 coxa equally as long as broad, anterodistally 
acute; basis distally expanded, anterior margin with 10-11 setae, posterior margin with one seta; 
ischium with distal setae; carpus 0.4 x propodus length, curved, distally truncate, anterior margin 
dentate; propodus with one mediofacial setal row above midline, reaching between 0.5 and 0.7 x 
propodus length, with submarginal setae, palm convex, dentate; dactyl curved/geniculate, 
reaching 0.5–0.7 x propodus length.  Pereopod 3 coxa length 1.2 x width, distal margin serrate.  
Pereopod 4 coxa distal margin serrate, posterior margin straight.  Pereopods 5–7 bases narrowly 
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expanded, length width ratios 1.9, 1.5, 1.7; posterior margins bare, smooth.  Uropods 1–2 relative 
lengths 1.0:0.8, inner rami with robust seta(e), uropod 1 outer ramus with robust setae, uropod 2 
outer ramus bare.  Epimera 1-3 each with a ventral seta, epimeron 3 bare; epimeron 3 
posteroventral corner subquadrate.  Telson length greater than 2.0 x width, apex tridentate, with 
facial setae.  
Female (sexually dimorphic characters): No significant sexually dimorphic character. 
Remarks: Leucothoe hortapugai is distinct in having the anterodistal head margin 
quadrate with cusp; ventral keel anteroventral margin with anteriorly projecting cusp; coxae 1, 3-
4 distal margins serrate; gnathopod 2 carpus distally truncate; pereopods 5-7 bases narrowly 
expanded; and telson with facial setae.  
Habitat: Coral reefs; 10 meters. 
Host: Sponge: Aplysinia fistularis. 
Distribution: Southern Gulf of Mexico, Veracruz. 
 
Leucothoe hyhelia J.L. Barnard, 1965  
Leucothoe hyhelia J.L. Barnard, 1965:489–490, Figure 5; J.L. Barnard, 1970:205–209, Figure 
135; J.L. Barnard, 1971a:103, no Figure; Ledoyer, 1978a:298, no Figure; Ledoyer, 
1979a:102, Figure 63; Ledoyer, 1986:661, Figure 252; Myers, 1986:271–272, Figure 1; Ortiz 
& Lalana, 1997:108, no Figure. 
Type material: Holotype male, 3.4 mm, USNM 107574, Parry Island, at small island 
toward Eniwetok Island, lagoon sand, 10–15 ft., 30 June 1957, Reish, E-158. 
Material examined: No material available for examination. 
Description based on descriptions by J.L. Barnard (1965, 1970).  Male.  Head anterior 
margin rounded, anterodistal margin evenly rounded.  Ventral cephalic keel anterior margin 
excavate, anteroventral margin rounded, ventral margin straight.  Antenna 1 less than half body 
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length, flagellum six articulate.  Antenna 2 shorter than antenna 1, flagellum three articulate.  
Maxilla 1 palp two articulate.  Coxae 1–4 relative widths 1.0:1.1:0.9:1.4.  Gnathopod 1 basis 
distally expanded, anterior margin with three setae, posterior margin bare; carpus length 11 x 
width, proximal margin dentate; propodus straight, palm dentate with four thick and 7-8 small 
distal setae; dactyl between 0.1 and 0.2 x propodus length.  Gnathopod 2 coxa equally as long as 
broad; basis distally expanded, anterior margin with four setae, posterior margin bare; ischium 
with posterodistal setae; carpus 0.4 x propodus length, distally tapered, anterior margin smooth; 
propodus with one mediofacial setal row displaced to midline, reaching greater than 0.7 x 
propodus length, with submarginal setae; palm convex, dentate; dactyl curved/geniculate, 
reaching 0.5–0.7 x propodus length.  Pereopod 3 coxa length 1.3 x width.  Pereopod 4 coxa 
posterior margin excavate.  Pereopod 6 coxa with facial seta(e).  Pereopods 5–7 bases broadly 
expanded, length width ratios 1.1, 1.3, 1.2; posterior margins setose, serrate.  Uropods 1–3 
relative lengths 1.0:0.6:1.0, rami with robust setae; uropod 3 peduncle slightly longer than inner 
ramus.  Epimeron 1 with tuft of anteroventral setae, epimeron 2 with ventral seta(e), epimeron 3 
bare; epimeron 3 posteroventral corner subquadrate, produced.  Telson length greater than 2.0 x 
width, apex with strong point, with facial setae. 
Female (sexually dimorphic characters): Unknown. 
Remarks: Leucothoe hyhelia is distinct in having gnathopod 2 propodus with mediofacial 
setal row displaced to midline; telson apex pointed.  Leucothoe hyhelia of Ledoyer, 1978, 1979, 
1986 and Myers, 1985 show some variation in structures from Barnard’s original description.  
Examination of the materials used in these descriptions is necessary to determine if they are in 
fact L. hyhelia.   
Habitat: Among lagoon sand, coral heads with algae, and other encrusting organisms; 1-
30 meters. 
Host: Unknown.  
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Distribution: Micronesia: Eniwetok Atoll; U.S.A: Hawaiian Islands; Indonesia: Bunaken. 
 
Leucothoe incisa (nomen novum) (Robertson, 1893)  
Leucothoe furina Chevreux, 1887:305, no Figure; Chevreux, 1888:9, no Figure. 
Leucothoe incisa Robertson, 1893:217, no Figure; Stebbing, 1897:35, Plate 10; Chevreux, 
1900:58, no Figure; Stebbing, 1906:167, no Figure; Chevreux, 1911:194–195, Plate 11, 
Figures 13–17; Chevreux & Fage, 1925:123–124, Figures 117, 120; Stephensen, 1929b:27, 
no Figure; Fage, 1933:207, no Figure; Chevreux, 1935:75, no Figure; Cecchini & Parenzan, 
1935:177, Figure 17; Crawford, 1936:100, no Figure; Reid, 1951:226, no Figure; Marine 
Biological Association of the United Kingdom, 1957:212, no Figure; Toulmand, 1964:321, 
no Figure; Toulmand & Truchot, 1964:13, no Figure; Salvat, 1967:184, no Figure; 
Hammond, 1967:119, no Figure;  Ledoyer, 1968:192–193, no Figure; MacQuart-Moulin, 
1968:316, no Figure; Ledoyer, 1970:17, no Figure; Karaman, 1971:68, no Figure; Bellan-
Santini & Ledoyer, 1972(1973):917, no Figure; Krapp-Schickel, 1975:104–105, Plates 7–8; 
Ledoyer, 1977:368–369, no Figure; Lincoln, 1979:176, Figure 77g, 79a-f; Myers & Costello, 
1986:75–82, Figures 1, 3; Krapp-Schickel, 1989:445–447, Figure 302; Hayward et al., 
1995:374, Figure 8.30. 
Type material: Balloch Bay, Cumbrae, Fairland Point, 37 meters (reported as 20 
fathoms).   
Material examined: No material available for examination. 
Description based on description by Krapp-Schickel (1975).  Male.  Head anterior margin 
rounded, anterodistal margin evenly rounded.  Antenna 1 flagellum nine articulate.  Antenna 2 
shorter than antenna 1, flagellum six articulate.  Maxilla 1 palp two articulate.  Coxae 1–4 relative 
widths 1.0:1.4:1.2:1.5.  Gnathopod 1 coxa distal margin setose, facial setae present; basis distally 
expanded, anterior margin with three setae, posterior margin bare; carpus length 5.3 x width; 
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propodus straight, palm dentate with 2-5 distal setae; dactyl between 0.1 and 0.2 x propodus 
length.  Gnathopod 2 coxa broader than long; distal margin setose; basis distally expanded, 
anterior margin with one large distal tubercle, bare, posterior margin with five setae; ischium with 
posterior setae; carpus 0.5 x propodus length, straight, with large subdistal tooth, anterior margin 
dentate; propodus elongate with one mediofacial setal row displaced to midline, reaching less 
than 0.5 x propodus length, with submarginal setae; palm convex dentate; dactyl 
curved/geniculate, reaching 0.5–0.7 x propodus length.  Pereopod 3 coxa length 1.1 x width.  
Pereopod 4 coxa posterior margin excavate.  Pereopods 5–7 bases broadly expanded, length 
width ratios 1.2, 1.2, 1.2; posterior margins setose; pereopods 5-7 bases posterior margins 
smooth; pereopod 7 basis posterior margin serrate.  Uropods 1–3 relative lengths 1.0:0.6:0.8, rami 
with robust setae; uropod 3 peduncle subequal to inner ramus length.  Epimera 2-3 with ventral 
seta(e); epimeron 3 posteroventral corner sinuous with a simple cusp.  Telson length greater than 
2.0 x width.  
Female (sexually dimorphic characters): Gnathopod 2 ischium more setose than in male; 
carpus without subdistal tooth, distally tapered; propodus convex. 
Remarks: Leucothoe incisa is a new name for Leucothoe furina Chevreux, 1889.  
Robertson (1983) states that M. Chevreux supposed that the sinus cusp on epimeron 3 was 
overlooked by Bate in his account of L. furina Savigny.  Leucothoe incisa is distinct in having 
coxa 1 with facial setae; gnathopod 1 carpus dentate, dactyl shortened; gnathopod 2 basis with 
setose posterior margin; carpus with large subdistal tooth; and epimeron 3 posteroventral corner 
sinuous with simple cusp.  Material used in all references to Leucothoe incisa should be examined 
to be sure they are actually L. incisa. 
Habitat: Sand, mud; 8-23 meters. 
Host: Unknown. 
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Distribution: North Atlantic: Scotland: Firth of Clyde, Balloch Bay, Cumbrae; 
Mediterranean: Naples, France, Gulf of Marseille, Balearic Islands; Norfolk; West African Coast; 
Adriatic Sea: Montenegro, Boka Kortorska; British Isles; Tyrrhenian Sea. 
 
Leucothoe kensleyi (Thomas & Klebba, 2006)  
Leucothoe tridens J.L. Barnard, 1965:492, no Figure; J.L. Barnard, 1970:211, Figure 137; J.L. 
Barnard, 1971b:103, no Figure. 
Leucothoe kensleyi Thomas & Klebba, 2006:17–22, Figures 4–6. 
Type material: Holotype male, 3.1 mm, USNM 1081601, Fort Lauderdale, Florida, 
U.S.A., Broward Inlet, Cerv 2, (26°09.762' N 80°05.412' W), from Callyspongia vaginalis in 
seagrass bed, 9 July 2003; Paratypes male, 2.6 mm and female, 2.9 mm, USNM 1081602, same 
station data. 
Material examined: 1 male, USNM 1081601 (9 July 2003); 1 male, 1 female, USNM 
1081602 (9 July 2003); 3 males, 3 females (JLB Haw 6); 2 males, 2 females (JLB Haw 10); 2 
males, 1 female (MNRJ-8566).   
Description based on description by Thomas & Klebba (2006).  Male.  Head anterior 
margin truncate, anterodistal margin quadrate, anterodistal margin with cusp.  Ventral cephalic 
keel anterior margin oblique, anteroventral margin with a simple cusp, ventral margin oblique.  
Antenna 1 flagellum five articulate.  Antenna 2 subequal to antenna 1, flagellum five articulate.  
Mandibular palp article 3 between 1.0 and 2.5 x longer than article 1.  Maxilla 1 palp two 
articulate.  Coxae 1–4 relative widths 1.0:1.3:1.0:1.5.  Gnathopod 1 basis distally expanded, 
anterior margin with two setae, posterior margin bare; carpus length 18 x width, posterior margin 
with seta, proximal margin smooth; propodus straight, palm dentate with five distal setae; dactyl 
greater than 0.2 x propodus length.  Gnathopod 2 coxa equally as long as broad; basis distally 
expanded, anterior margin with nine setae, posterior margin bare; ischium with posterodistal 
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setae; carpus 0.5 x propodus length, distally tapered, anterior margin dentate; propodus with two 
mediofacial setal rows, primary mediofacial setal row above midline, reaching between 0.5 and 
0.7 x propodus length, secondary mediofacial setal row with 1–3 setae, with submarginal setae, 
palm convex, smooth; dactyl curved/geniculate, reaching 0.5–0.7 x propodus length.  Pereopod 3 
coxa length 1.3 x width, distal margin serrate.  Pereopod 4 coxa distal margin serrate, posterior 
margin straight.  Pereopods 5–7 bases narrowly expanded, length width ratios 1.6, 1.6, 1.7. Bases 
narrowly expanded; pereopods 5 and 7 posterior margins setose, pereopods 5-6 posterior margins 
smooth; pereopod 6 posterior margin bare; pereopod 7 posterior margin serrate.  Uropods 1–3 
relative lengths 1.0:0.7:1.1, rami with robust seta(e); uropod 3 peduncle much longer than inner 
ramus.  Epimera 1-3 bare; epimeron 3 posteroventral corner subquadrate.  Telson length 1.8 – 2.0 
x width, apex tridentate. 
Female (sexually dimorphic characters): Gnathopod 2 propodus with single mediofacial 
setal row.   
Remarks: Leucothoe kensleyi is distinct in having a quadrate anterodistal head margin 
with cusp; coxa 1-4 anterior and distal margins cuspate; gnathopod 1 carpus narrow, attenuate; 
coxa 4 anterodistal margin sharp; pereopods 5-7 bases narrowly expanded; and epimera 2-3 
ventral margins serrate. Barnard’s descriptions of Leucothoe tridens (1965, 1970, 1971) agree 
closely with L. kensleyi.  Material borrowed from C. Serejo collected in Brazil also closely agrees 
with L. kensleyi. 
Habitat: Coral reefs; 1-20 meters.  
Host: Sponges: Callyspongia vaginalis, Iotrochota birotulata, and Pseudoceratina 
crassa. 
Distribution: Western Atlantic, South Florida and the Florida Keys to Belize; Pacific: 
Hawaii, Oahu; Brazil: Bahia.   
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Leucothoe laticoxa Ledoyer, 1978  
Leucothoe laticoxa Ledoyer, 1978b:370–372, Figure 6; Ledoyer, 1986:661–663, Figure 253. 
Type material: Holotype male, 9 mm, Nosy-Bé, Madagascar, (12°19' S, 48°27' E), 
Crosnier-Casellato, Dr 10/71, 250m. 
Material examined: No material available for examination. 
Description based on description by Ledoyer (1976(1978)).  Male.  Head anterior margin 
rounded, anterodistal margin evenly rounded.  Antenna 1 flagellum 7-8 articulate.  Antenna 2 
shorter than antenna 1, flagellum four articulate.  Mandibular palp article 3 between 1.0 and 2.5 x 
longer than article 1.  Maxilla 1 palp two articulate.  Gnathopod 1 basis slightly inflated, anterior 
margin bare, posterior margin with one seta; ischium with posterior setae; carpus length 4.5 x 
width, proximal margin smooth; propodus sub-truncate, palm smooth with five distal setae; dactyl 
between 0.1 and 0.2 x propodus length.  Gnathopod 2 coxa broader than long; basis distally 
expanded, anterior margin with two setae, posterior margin bare; ischium with posterodistal setae; 
carpus 0.3 x propodus length, curved, with large subdistal tooth, anterior margin smooth, palm 
convex with five major tubercles; dactyl curved/geniculate, reaching 0.5–0.7 x propodus length.  
Pereopod 3 coxa length 1.1 x width, anterior and distal margins serrate.  Pereopod 4 coxa distal 
margin serrate, posterior margin tapered.  Pereopod 6 coxa with facial seta(e).  Pereopods 5–7 
bases narrowly expanded, length width ratios 1.9, 1.8, 1.6, posterior margins bare, serrate.  
Uropods 1–3 relative lengths 1.0:0.6:0.8, rami with robust setae, uropod 3 inner ramus lined with 
short marginal setae; uropod 3 peduncle much longer than inner ramus.  Epimeron 1 bare, 
epimera 2-3 with ventral seta(e); epimeron 3 posteroventral corner subquadrate.  Telson length 
greater than 2.0 x width, apex with strong point. 
Female (sexually dimorphic characters): Unknown. 
Remarks: Leucothoe laticoxa is distinct in having a triangular anterodistal margin on 
coxa 1; gnathopod 1 basis inflated, carpus thick, dactyl short; gnathopod 2 carpus with large 
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subdistal tooth, dactyl elongate; coxa 4 distal margin serrate; pereopods 5-7 bases narrowly 
expanded; and telson apex with strong point.  Type material needs to be examined to determine if 
the illustration depicts a secondary mediofacial setal row on gnathopod 2.     
Habitat: Habitat not reported; 250-390 meters. 
Host: Unknown.. 
Distribution: Madagascar: Nosy-Bé, Isles Glorieuses. 
 
Leucothoe laurensi Thomas & Ortiz, 1995  
Leucothoe laurensi Thomas & Ortiz, 1995:613–616, Figures 1–2; Serejo, 1998:117–119, Figure 
8. 
Type material: Holotype, female "a,” 2.1 mm, USNM 266424, Punta Pedernales, Isla de 
la Juventud, Cuba, fine sand, 50 m, M. Ortiz, 24 April 1984; Paratype, USNM 266436. 
Material examined: No material available for examination. 
Description based on description by Thomas & Ortiz (1995).  Female.  Head anterior 
margin rounded, anterodistal margin evenly rounded.  Antenna 1 flagellum six articulate.  
Antenna 2 shorter than antenna 1, flagellum four articulate.  Mandibular palp article 3 greater 
than 2.5 x longer than article 1.  Maxilla 1 palp two articulate.  Maxilliped outer plate tuberculate.  
Coxae 1–4 relative widths 1.0:1.5:1.3:1.7.  Gnathopod 1 coxa distal margin setose; basis distally 
expanded, anterior and posterior margins bare; carpus length 4.3 x width, distal margin setose, 
proximal margin smooth; propodus straight, palm dentate with seven distal setae; dactyl greater 
than 0.2 x propodus length.  Gnathopod 2 coxa longer than broad, distal margin setose; basis 
distally expanded, anterior margin with two distal setae, posterior margin bare; ischium with 
posterodistal setae; carpus 0.7 x propodus length, distal margin with rounded cusps, anterior 
margin smooth; propodus distal margin with blade-like process, with one mediofacial setal row 
above midline, reaching greater than 0.7 x propodus length, with embedded truncate spines, palm 
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sub-rectangular, smooth; dactyl curved/geniculate, proximal margin dentate, reaching 0.5–0.7 x 
propodus length.  Pereopod 3 coxa length 1.7 x width, distal margin setose.  Pereopod 4 coxa 
distal margin setose, posterior margin excavate.  Pereopods 6–7 bases broadly expanded, length 
width ratios 1.3, 1.2; posterior margins setose, pereopod 6 posterior margin smooth, pereopod 7 
posterior margin serrate.  Uropods 1–2 relative lengths 1.0:0.6, rami with robust setae.  Epimera 
1-3 with ventral setae; epimeron 3 posteroventral corner rounded.  Telson length greater than 2.0 
x width, apex with strong point.  
Male (sexually dimorphic characters): Gnathopod 2 carpus distally tapered; propodus 
palm slightly more oblique. 
Remarks: Leucothoe laurensi is distinct in having maxilliped outer plate tuberculate; 
gnathopod 2 carpus distal margin with rounded cusps, propodus distal margin with blade-like 
process, palm sub-rectangular with embedded truncate spines, dactyl proximal margin dentate; 
and telson apex with strong point.  
Habitat: Coral reefs, fine sand; 5-50 meters. 
Host: Unknown. 
Distribution: Tropical Western Atlantic: Cuba, Florida Keys; Brazil: Pernambuco, 
Alagoas. 
 
Leucothoe leptosa Serejo, 1998  
Leucothoe leptosa Serejo, 1998:128–131, Figures 16–17. 
Type material: Holotype male, 3.3 mm, MNRJ 7294, off Porto de Galinhas, Pernambuco, 
Brazil, P.S. Young and C. Serejo, February 1995; Paratypes, 1 male and 1 juvenile, MNRJ 7295, 
off Porto de Galinhas, Pernambuco, Brazil, P.S. Young and C. Serejo, February 1995, 1 male, 
ZMA Amph. 203831, Pontal do Coruripe, Don Rodrigo Reef, Alagoas, Brazil. 
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Material examined: No material available for examination. 
Description based on description by Serejo (1998).  Male.  Head anterior margin rounded, 
anterodistal margin evenly rounded.  Antenna 1 flagellum six articulate.  Antenna 2shorter than 
antenna 1, flagellum four articulate.  Mandibular palp article 3 between 1.0 and 2.5 x longer than 
article 1.  Maxilla 1 palp two articulate.  Coxae 1–4 relative widths 1.0:1.1:1.0:1.4.  Gnathopod 1 
coxa anterior margin setose; basis distally expanded, anterior margin with three setae, posterior 
margin bare; carpus length 10 x width, proximal margin smooth; propodus curved, palm dentate 
with 10 distal setae.  Gnathopod 2 coxa broader than long; basis distally expanded, anterior 
margin with two setae, posterior margin bare; carpus 0.4 x propodus length, straight, distally 
tapered, anterior margin dentate; propodus palm convex with 2-3 major tubercles; dactyl 
curved/geniculate, reaching 0.5–0.7 x propodus length.  Pereopod 3 coxa length 0.8 x width, 
distal margin setose, serrate.  Pereopod 4 coxa distal margin setose, serrate, posterior margin 
tapered.  Pereopods 5–7 bases narrowly expanded, length width ratios 1.5, 1.6, 1.5; posterior 
margins setose, pereopods 5-6 posterior margins smooth, pereopod 7 posterior margin serrate.  
Uropods 1–2 relative lengths 1.0:0.7, rami with robust seta(e).  Epimera 1 and 3 with ventral 
setae, epimeron 2 bare; epimeron 3 posteroventral corner sinuous with a simple cusp.  Telson 
length 1.8 – 2.0 x width, apex with strong point.  
Female (sexually dimorphic characters): Unknown. 
Remarks: Leucothoe leptosa is distinct in having a slender body; antenna 1 article 3 
expanded distally; coxae 3-5 distal margins serrate; gnathopod 1 propodus curved, dactyl 
shortened; gnathopod 2 propodus palm with two to three large projections; pereopods 5-7 bases 
narrowly expanded; epimeron 3 posteroventral corner sinuous with simple cusp; and telson apex 
with strong point. 
Habitat: Coral reefs; depth not reported. 
Host: Unknown. 
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Distribution: Brazil: Porto de Galinhas, Pernambuco. 
 
Leucothoe lihue J.L. Barnard, 1970  
Leucothoe lihue J.L. Barnard, 1970:209–211, Figure 136; J.L. Barnard, 1971a:103, no Figure; 
Ledoyer, 1978a:298, no Figure; Ledoyer, 1979a:102–105, Figure 64; Ledoyer, 1986:663–
664, Figure 254; Serejo, 1998:115–117, Figures 6–7. 
Type material: Holotype male, 3.3 mm, Bishop Museum 7289, off MokuManu, Oahu, 33 
m, stem of black coral, 13 May 1967, Devaney 1. 
Material examined: No material available for examination. 
Description based on description by J.L. Barnard (1970).  Male.  Head anterior margin 
truncate, anterodistal margin oblique.  Ventral cephalic keel anterior margin with projection, 
anteroventral margin with a simple cusp, ventral margin straight.  Antenna 1 flagellum 10 
articulate.  Antenna 2 flagellum five articulate.  Maxilla 1 palp two articulate.  Gnathopod 1 coxa 
anterior margin serrate; basis distally expanded, anterior and posterior margins bare; carpus 
length 6.3 x width, proximal margin smooth; propodus curved, palm smooth bare; dactyl between 
0.1 and 0.2 x propodus length.  Gnathopod 2 coxa broader than long, distal margin setose; basis 
distally expanded, anterior margin with three small distal tubercles, with three distal setae, 
posterior margin bare; ischium with posterodistal setae; carpus 0.3 x propodus length, curved, 
distally truncate, spoon-like, anterior margin smooth; propodus palm convex, with three small 
tubercles; dactyl curved/geniculate, apical margin obtuse, reaching 0.5–0.7 x propodus length.  
Pereopod 4 coxa posterior margin excavate.  Pereopods 5-6 coxae with facial seta(e).  Pereopods 
5–7 bases narrowly expanded, length width ratios 1.5, 1.4, 1.3; posterior margins bare, pereopods 
5-6 posterior margins smooth, pereopod 7 posterior margin serrate.  Epimeron 2 with ventral 
setae, epimeron 3 bare; epimeron 3 posteroventral corner subquadrate.  Telson length greater than 
2.0 x width, apex tridentate.   
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Female (sexually dimorphic characters): Unknown. 
Remarks: Leucothoe lihue is distinct in having truncate anterior head margin; ventral keel 
anterior margin with projection, anteroventral margin with cusp; gnathopod 1 coxa anterior 
margin serrate, propodus curved, dactyl shortened; gnathopod 2 carpus distally truncate, spoon-
like; coxae 5-6 with facial setae; and pereopods 5-7 bases narrowly expanded.    
Habitat: Among black coral and mollusks; 26-33 meters. 
Host: Unknown. 
Distribution: Hawaiian Islands: Oahu; Indian Ocean: Madagascar. 
 
Leucothoe lilljeborgii (nomen novum) (Boeck, 1861)  
Leucothoe articulosa Liljeborg, 1856:126–128, no Figure. 
Leucothoe lilljeborgii (nomen novum) Boeck, 1861:654, no Figure; Walker, 1895:302, no Figure; 
Sars, 1895:284–286, Plate 101, Figure 2; Scott, 1899:98, no Figure; Norman, 1900:47, no 
Figure; Reibisch, 1905:179–80m Plate 5, Figure 5; Stebbing, 1906:167–168, 724, no Figure; 
Scott, 1906:155, no Figure; Tattersall, 1913:8, no Figure; Davis, 1925:40, no Figure; 
Chevreux & Fage, 1925:124, Figure 121; Stephensen, 1926:65, no Figure; Stephensen, 
1928:155–156, Figures 13–14; Stephensen, 1929a:92, Figures 22, 123; Stephensen, 
1929b:27–38, no Figure; Oldevig, 1933:91–92, no Figure; Crawford, 1936:100, no Figure; 
Schellenberg, 1936:9, no Figure; Moore, 1937:120, no Figure; Schellenberg, 1942:126–127, 
Figure 105; Spooner, 1950:249, no Figure; Marine Biological Association of the United 
Kingdom, 1957:212, no Figure; Oldevig, 1959:43, no Figure; Bruce et al., 1963:153, no 
Figure; MacQuart-Moulin, 1968:316, no Figure; Bellan-Santini & Ledoyer, 1972(1973):917, 
no Figure; Krapp-Schickel, 1975:101–104, Plate 61; Lincoln, 1979:176, Figures 77h-l, 79g-k; 
Bellan-Santini, 1984:273, no Figure; Moore, 1984:21–22, no Figure; Myers & Costello, 
1986:75–82, Figures 2–3; Krapp-Schickel, 1989:447, Figure 303. 
Leucothoe furina Norman, 1869:281, no Figure; Sars, 1883:104, no Figure. 
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Leucothoe imparicornis Norman, 1889:114, Plate 10, Figures 1–4. 
Type material: 14 mm, male, Kopervick, Norway, 73-110 meters (reported as 40-60 
fathoms). 
Material examined: No material available for examination. 
Description based on descriptions by Sars (1895), Myers & Costello (1986), and Lincoln 
(1979).  Male.  Head anterior margin rounded, anterodistal margin evenly rounded.  Ventral 
cephalic keel anterior margin transverse, anteroventral margin quadrate, ventral margin straight.  
Antenna 1 flagellum eight articulate.  Antenna 2 shorter than antenna 1, flagellum six articulate.  
Maxilla 1 palp two articulate.  Coxae 1–4 relative widths 1.0:1.8:1.5:1.8.  Gnathopod 1 coxa 
anterior and distal margins setose, anterior margin serrate; basis distally expanded, anterior 
margin with 12 setae, posterior margin with 19–20 setae; ischium with posterior setae; carpus 
length 9 x width, proximal margin dentate; propodus straight, palm with nine distal setae; dactyl 
between 0.1 and 0.2 x propodus length.  Gnathopod 2 coxa equally as long as broad; basis distally 
expanded, anterior margin with 10 setae, posterior margin with 14–20 setae; ischium with 
posterodistal setae; carpus 0.3 x propodus length, distally truncate, anterior margin dentate; 
propodus with one mediofacial setal row above midline, reaching between 0.5 and 0.7 x propodus 
length, with submarginal setae, palm convex, smooth; dactyl curved/geniculate, reaching 0.5–0.7 
x propodus length.  Pereopod 3 coxa length 1.1 x width.  Pereopod 4 coxa anterodistal corner 
sharp, distal margin setose, posterior margin excavate.  Pereopods 5–7 bases broadly expanded, 
length width ratios 1.5, 1.4, 1.3; pereopods 5-6 posterior margins setose, smooth; pereopod 7 
posterior margin bare, serrate.  Uropods 1–3 relative lengths 1.0:0.6:0.7, rami with robust setae.  
Epimeron 1 bare, epimera 2-3 with ventral setae; epimeron 3 posteroventral corner sinuous with 
simple cusp.  Telson length less than 1.8 x width, apex with strong point. 
Female (sexually dimorphic characters): Gnathopod 2 carpus posterior margin much 
more setose than in the male. 
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Remarks: Leucothoe lilljeborgii is distinct in having coxa 1 anterior margin serrate; 
gnathopods 1 and 2 bases with heavily setose posterior margins; gnathopod 1 carpus proximal 
margin dentate, dactyl shortened; coxa 4 anterodistal corner sharp; and epimeron 3 posteroventral 
corner sinuous with simple cusp.  Live specimens are yellowish white speckled with orange and 
pink.  Several authors have suggested that L. lilljeborgii is synonymous with L. incisa; however, 
the differences between species are sufficient to keep them separate.   
Habitat: Fine sand or pure mud; 10-120 meters.  
Host: Unknown.  
Distribution: North Atlantic: Sweden: Kullen, Bohuslan; Shetland Isles; Norway; 
Scotland; France: Denmark; Plymouth; Isle of Man; Scandinavia; Ireland; Mediterranean: France, 
Egypt; Tyrrhenian Sea: Italy. 
 
Leucothoe macrodonta (Ledoyer, 1986)  
Leucothoe richiardii macrodonta Ledoyer, 1986:673, Figure 259.  
Leucothoe macrodonta (nomen novum) Barnard & Karaman, 1991:412, no Figure. 
Type material: Holotype female, 8.0 mm, st. CH 14., Nosy Be, Madagascar, 425–255 m. 
Material examined: No material available for examination. 
Description based on description by Ledoyer (1986).  Female.  Head anterior margin 
rounded, anterodistal margin evenly rounded.  Ventral cephalic keel anterior margin excavate, 
anteroventral margin quadrate, ventral margin straight.  Antenna 1 flagellum six articulate, 
accessory flagellum minute.  Antenna 2 longer than antenna 1, flagellum three articulate.  
Mandibular palp article 3 subequal to article 1.  Maxilla 1 palp two articulate.  Coxae 1–4 relative 
widths 1.0:1.0:0.7:1.2.  Gnathopod 1 basis distally expanded, anterior margin with one seta, 
posterior margin bare; carpus length 29 x width, proximal margin smooth; propodus straight, 
palm with six distal setae; dactyl greater than 0.2 x propodus length.  Gnathopod 2 coxa broader 
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than long; basis distally expanded, anterior margin with four setae, posterior margin with three 
setae; ischium with posterior setae; carpus 0.3 x propodus length, distally truncate, anterior 
margin dentate; propodus palm convex, dentate; dactyl curved/geniculate, reaching 0.5–0.7 x 
propodus length.  Pereopod 3 coxa length 1.5 x width.  Pereopod 4 coxa posterior margin 
excavate.  Pereopod 6 coxa facial setae present.  Pereopods 5–7 bases narrowly expanded, length 
width ratios 1.7, 1.8, 1.4; posterior margins bare, serrate.  Uropods 1–3 relative lengths 
1.0:0.6:0.8, rami with robust setae.  Epimera 1-3 bare; epimeron 3 posteroventral corner sinuous 
with a simple cusp.  Telson length greater than 2.0 x width, apex with strong point.  
Male (sexually dimorphic characters): Unknown. 
Remarks: Leucothoe macrodonta is distinct in having ventral keel anterior margin 
excavate; minute accessory flagellum; antenna 2 longer than antenna 1; gnathopod 2 basis with 
setose posterior margin, carpus distally truncate; coxa 6 with facial setae; pereopods 5-7 bases 
narrowly expanded; epimeron 3 posteroventral corner sinuous with a simple cusp; and telson 
apex with a strong point. 
Habitat: Habitat not reported; 245-255 meters.  
Host: Unknown. 
Distribution: Indian Ocean: Madagascar, Nosy Be. 
 
Leucothoe madrasana Sivaprakasam, 1969b  
Leucothoe madrasana Sivaprakasam, 1969b:388–390, Figure 4; Ledoyer, 1972:250, Plate 60; 
Ledoyer, 1978a:289–299, no Figure; Ledoyer, 1979a:105–107, no Figure; Ledoyer, 
1986:664–667, Figure 255; Ortiz & Lalana, 1997:108, no Figure. 
Type material: Holotype male, 3.7 mm, Royapuram Beach, Madras, India, washings of 
holothurians; Allotype female and 5 paratypes, same station data, all deposited in the national 
Zoological Collections, Zoological Survey of India, Calcutta. 
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Material examined: No material available for examination. 
Description based on description by Sivaprakasam (1969).  Male.  Head anterior margin 
truncate, anterodistal margin subquadrate, anterodistal margin with cusp.  Ventral cephalic keel 
anterior margin transverse, anteroventral margin with a simple cusp, ventral margin straight.  
Antenna 1 flagellum nine articulate.  Antenna 2 shorter than antenna 1, flagellum seven articulate.  
Mandibular palp article 3 greater than 2.5 x longer than article 1.  Maxilla 1 palp two articulate.  
Coxae 1–4 relative widths 1.0:1.1:0.9:1.4.  Gnathopod 1 coxa anterior margin serrate; basis 
distally expanded, anterior and posterior margins bare; carpus length 10.6 x width, proximal 
margin smooth; propodus straight, palm with six distal setae; dactyl greater than 0.2 x propodus 
length.  Gnathopod 2 coxa broader than long; basis distally expanded, anterior margin with 22 
long setae, posterior margin bare; carpus 0.3 x propodus length, curved, distally truncate, anterior 
margin dentate; propodus palm convex, dentate, with four major tubercles; dactyl 
curved/geniculate, reaching 0.5–0.7 x propodus length.  Pereopod 3 coxa length 1.3 x width.  
Pereopod 4 coxa distal margin serrate, posterior margin excavate.  Pereopods 5–7 bases broadly 
expanded, length width ratios 1.2, x, 1.1; posterior margins bare, pereopod 5 posterior margin 
smooth, pereopod 7 posterior margin serrate.  Uropods 1 and 3 rami with robust setae; uropod 3 
peduncle longer than inner ramus.  Epimera 2-3 bare, epimeron 3 posteroventral corner 
subquadrate.  Telson length greater than 2.0 x width, apex tridentate. 
Female (sexually dimorphic characters): Gnathopod 2 palm with smaller tubercles. 
Remarks: Leucothoe madrasana is distinct in having a truncate anterior head margin; 
anterodistal head margin with cusp; ventral keel anteroventral margin with cusp; coxa 1 anterior 
margin serrate; gnathopod 2 basis with heavily setose anterior margin, carpus distally truncate, 
propodus palm with four tubercles; and coxa 4 distal margin serrate.  Ledoyer (1986) illustrates a 
much less setose gnathopod 2 and the material used in this description should be examined to 
determine if it is L. madrasana. 
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Habitat: Among holothurians; 2-30 meters.  
Host: Unknown. 
Distribution: India: Madras Coast; Indonesia: Bunaken, Bontang; Madagascar: Mauritius, 
Tulear, banc Walters. 
 
Leucothoe micronesiae J.L. Barnard, 1965  
Leucothoe micronesiae J.L. Barnard, 1965:490–492, Figure 6; Ledoyer, 1978a:299, no Figure; 
Ledoyer,1979a:107, Figure 65; Ledoyer, 1986:667–670, Figure 256; Ortiz & Lalana, 
1997:108, no Figure. 
Type material: Holotype female, 2.5 mm, USNM 106805, Ifaluk Atoll, Caroline Islands, 
southwestern reef between Elangalap and Ella Islets, algae wash, 2 meters (reported as 1 fathom), 
Abbott station 155–157-G-1, 23 October 1953. 
Material examined: No material available for examination. 
Description based on description by J.L. Barnard (1965).  Female.  Head anterior margin 
rounded, anterodistal margin evenly rounded.  Antenna 1 flagellum four articulate.  Antenna 2 
shorter than antenna 1, flagellum three articulate.  Maxilla 1 palp two articulate.  Coxae 1–4 
relative widths 1.0:1.5:1.2:1.3.  Gnathopod 1 basis anteroproximally expanded, anterior margin 
with two setae, posterior margin bare; carpus length 9 x width, proximal margin smooth; 
propodus curved, palm smooth with four distal setae; dactyl between 0.1 and 0.2 x propodus 
length.  Gnathopod 2 coxa broader than long; basis distally expanded, anterior margin with 3-4 
setae, posterior margin bare; ischium with posterodistal setae; carpus 0.2 x propodus length, 
distally truncate, anterior margin dentate; propodus with one mediofacial setal row above midline, 
reaching less than 0.5 x propodus length, with submarginal setae, palm concave with 3-4 major 
tubercles; dactyl curved/geniculate, reaching 0.5–0.7 x propodus length.  Pereopod 3 coxa length 
1.0 x width.  Pereopod 4 coxa posterior margin excavate.  Pereopods 5–7 bases narrowly 
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expanded, length width ratios 1.5, 1.7, 1.4; posterior margins bare, smooth.  Uropods 1–3 relative 
lengths 1.0:0.7:0.9; uropod 3 peduncle shorter than inner ramus.  Epimeron 3 posteroventral 
corner subquadrate, produced.  Telson length less than 1.8 x width, apex tridentate.  
Male (sexually dimorphic characters): Unknown. 
Remarks: Leucothoe micronesiae is distinct in having gnathopod 1 basis 
anteroproximally expanded, propodus narrowing distally, dactyl very short; gnathopod 2 basis 
distally expanded, carpus distally truncate, propodus palm concave with three to four major 
tubercles; and pereopods 5-7 bases narrowly expanded.  Ledoyer’s (1979, 1986) descriptions of 
L. micronesiae show discrepancies with Barnard’s original description.  Ledoyer illustrates 
scattered ocelli and wider or more narrow bases on pereopods 5-7.  The material used in these 
descriptions needs to be examined to determine if it is L. micronesiae or a different species.   
Habitat: Among algae; 1-150 meters. 
Host: Unknown. 
Distribution: Micronesia: Caroline Islands, Ifaluk Atoll; Indonesia: Bunaken; Indian 
Ocean: Madagascar. 
 
Leucothoe miersi Stebbing, 1888  
Leucothoe miersi Stebbing, 1888:772–776, Plate 46; Stebbing, 1906:165, no Figure; Stebbing, 
1910a:453, no Figure.  
Type material: Female, 5 mm (reported as 2/5 inch), station 142, off Cape Agulhas, 18 
December 1873, (35°4' S 18°37'E), 274 meters (reported as 150 fathoms), green sand, 47 degrees 
C, dredged. 
Material examined: No material available for examination. 
Description based on description by Stebbing (1888).  Female.  Head anterior margin 
rounded, anterodistal margin evenly rounded.  Antenna 1 flagellum 17 articulate, accessory 
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flagellum minute.  Antenna 2 subequal to antenna 1, flagellum 12 articulate.  Mandibular palp 
article 3 subequal to article 1.  Maxilla 1 palp two articulate.  Coxae 1–4 relative widths 1.0:1.3, 
1.1, 1.4.  Gnathopod 1 basis distally expanded, anterior margin with 16–18 setae, posterior 
margin with 40-45 setae; ischium with posterior setae; carpus length 19 x width, proximal margin 
dentate; propodus straight, palm dentate with eight distal setae; dactyl greater than 0.2 x propodus 
length.  Gnathopod 2 coxa equally as long as broad; basis distally expanded, anterior margin with 
16 setae, posterior margin bare; carpus 0.5 x propodus length, distally truncate, anterior margin 
dentate; propodus with one mediofacial setal row displaced to midline, reaching greater than 0.7 x 
propodus length, with submarginal setae, palm convex, dentate; dactyl curved/geniculate, 
reaching 0.5–0.7 x propodus length.  Pereopod 3 coxa length 1.3 x width.  Pereopod 4 coxa 
posterior margin tapered.  Pereopod 5 basis narrowly expanded, length width ratio 1.6; posterior 
margins bare, serrate.  Uropods 1–3 relative lengths 1.0:0.6:0.9, rami with robust setae; uropod 3 
peduncle much longer than inner ramus.  Epimera 1 and 3 bare, epimeron 2 with ventral setae; 
epimeron 3 posteroventral corner rounded.  Telson length greater than 2.0 x width, apex with 
strong point.  
Male (sexually dimorphic characters): Unknown. 
Remarks: Leucothoe miersi is distinct in having a minute accessory flagellum; flagellum 
of antennae with many articulations; gnathopod 1 basis with heavily setose anterior and posterior 
margins, carpus proximal margin dentate; gnathopod 2 carpus distally truncate, propodus 
mediofacial setal row displaced to midline; pereopod 5 basis narrowly expanded; uropod 3 
peduncle elongate; and telson apex with strong point. 
Habitat: Green sand; 274 meters (reported as 150 fathoms). 
Host: Unknown. 
Distribution: Atlantic: South Africa: Cape Agulhas. 
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Leucothoe minima (Schellenberg, 1925)  
Leucothoe minima Schellenberg, 1925:141–142, Figure 12; Krapp-Schickel & Menioui, 2005:81, 
no Figure. 
Leucothoe (?) minima Reid, 1951:226–227, no Figure. 
Type material: Female, 2.5 mm, Cameroon, Gulf of Guinea, Africa. 
Material examined: No material available for examination. 
Description based on description by Schellenberg (1925).  Female.  Head anterior margin 
rounded, anterodistal margin evenly rounded.  Antenna 1 flagellum six articulate.  Antenna 2 
shorter than antenna 1.  Mandibular palp article 3 shorter than article 1.  Maxilla 1 palp one 
articulate.  Gnathopod 1 basis distally expanded, anterior and posterior margins bare; carpus 
length 7.2 x width, distal margin setose, proximal margin smooth; propodus straight, palm dentate 
with 6-8 distal setae; dactyl between 0.1 and 0.2 x propodus length.  Gnathopod 2 distally 
expanded, anterior and posterior margins bare; ischium with posterodistal setae; carpus 0.4 x 
propodus length 0.4, distally tapered, anterior margin smooth; propodus palm convex, dentate, 
with three major tubercles; dactyl curved/geniculate, reaching 0.5–0.7 x propodus length.  
Epimeron 3 posteroventral corner subquadrate.  Telson length 1.8 – 2.0 x width.   
Male (sexually dimorphic characters): Unknown. 
Remarks: Leucothoe minima is distinct in having maxilla 1 palp one articulate; 
mandibular palp article 3 shorter than article 1; gnathopod 2 dactyl shortened; and gnathopod 2 
propodus palm with three tubercles.  Schellenberg’s (1925) original description is vague with 
only the gnathopods and mandible illustrated.  Based on a few characters this appears to be a 
valid species, but the type or topotypic material needs to be examined to clarify diagnostic 
characters.   
Habitat: Habitat and depth not reported. 
Host: Unknown. 
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Distribution: Africa: Cameroon. 
 
Leucothoe minuscula Schellenberg, 1938a  
Leucothoe minuscula Schellenberg, 1938a:23–25, Figure 12. 
Type material: Holotype male, 2 mm, Gilbert Islands, Aranuka, 11.x.17, lagoon, reef; 
1.5–2 mm, Gilbert Islands, Tapeteuea 27.Viii.17, westside; 1,5 mm, Gilbert Islands, Korallen; 
female, 2 mm, Marshall Islands, Jaluit, 2 mm. 
Material examined: No material available for examination. 
Description based on description by Schellenberg, 1938a.  Male.  Head anterior margin 
truncate, anterodistal margin oblique.  Mandibular palp article 3 between 1.0 and 2.5 x longer 
than article 1.  Maxilla 1 palp two articulate.  Gnathopod 1 basis anteroproximally expanded, 
anterior and posterior margins bare; carpus length 16 x width, proximal margin smooth; propodus 
curved, palm with five distal setae; dactyl less than 0.1 x propodus length.  Gnathopod 2 coxa 
longer than broad; basis distally expanded, anterior margin with one large distal tubercle, anterior 
and posterior margins bare; carpus 0.6 x propodus length, curved, with small subdistal tooth, 
anterior margin smooth; propodus palm convex with 4-5 major tubercles; dactyl 
curved/geniculate, reaching 0.5–0.7 x propodus length.  Pereopod 7 basis broadly expanded, 
length width ratio 1.2; posterior margin bare, serrate.   
Female (sexually dimorphic characters): Gnathopod 1 basis not expanded; propodus with 
smaller tubercles. 
Remarks: Leucothoe minuscula is distinct in having a truncate anterior head margin; 
gnathopod 1 basis anteroproximally expanded, propodus narrowing distally, dactyl very short; 
gnathopod 2 basis distally expanded, carpus with small subdistal tooth, propodus palm convex 
with three to four major tubercles; and pereopod 7 basis broadly expanded.  Leucothoe minuscula 
is very similar to L. micronesiae and Barnard (1965) states that L. micronesiae may represent the 
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female of L. minuscula.  Based on several morphological differences these are likely two separate 
species.   
Habitat: Coral reefs; depth not reported. 
Host: Unknown. 
Distribution: Gilbert Islands: Aranuka, Tapeteuea, Korallen; Marshall Islands: Jaluit. 
 
Leucothoe nagatai Ishimaru, 1985  
Leucothoe nagatai Ishimaru, 1985:46–52, Figures 1–2. 
Leucothoe alata Nagata, 1965a:158–159, Figures 9–10. 
Type material: Holotype male, 9.3 mm, Misaki, Kanagawa Prefecture, Japan (35°09' N, 
139°38' E), in branchial cavity of solitary ascidian Styela plicata, 6 August 1974; Allotype 
female, 9.6mm, Oshoro Hokkaido, Japan (43°01' N, 140°49' E), in branchial cavity of solitary 
ascidian Halocynthia roretzi, 4 August 1983, Ishimaru. Paratypes: 2 females, 7.4 and 11.0 mm, 1 
male, 9.3 mm, same station data as holotype. 
Material examined: No material available for examination. 
Description based on description by Ishimaru (1985).  Male.  Head anterior margin 
rounded, anterodistal margin evenly rounded.  Ventral cephalic keel anterior margin transverse, 
anteroventral margin rounded, ventral margin straight.  Antenna 1 flagellum six articulate.  
Antenna 2 subequal to antenna 1, flagellum six articulate.  Mandibular palp article 3 between 1.0 
and 2.5 x longer than article 1.  Maxilla 1 palp two articulate.  Maxilliped outer plate tuberculate.  
Gnathopod 1 basis slightly inflated, anterior margin slightly crenulate, with two setae, posterior 
margin bare; carpus length 6 x width, proximal margin smooth; propodus curved, palm smooth 
with five distal setae; dactyl between 0.1 and 0.2 x propodus length.  Gnathopod 2 coxa broader 
than long; basis distally expanded, anterior and posterior margins bare; carpus 0.5 x propodus 
length, distally expanded, anterior margin dentate; propodus palm convex with four major 
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tubercles; dactyl curved/geniculate, reaching 0.5–0.7 x propodus length.  Pereopod 3 coxa length 
1.2 x width.  Pereopod 4 coxa posterior margin excavate.  Pereopods 5–7 bases broadly 
expanded, length width ratios 1.2, 1.3, 1.2; posterior margins bare, smooth.  Uropods 1–3 relative 
lengths 1.0:0.7:0.6, rami with robust seta(e); uropod 3 peduncle slightly longer than inner ramus.  
Epimera 1-2 with ventral setae, epimeron 2 bare; epimeron 3 posteroventral corner rounded.  
Telson length 1.8 – 2.0 x width, apex tridentate, with facial setae.  
Female (sexually dimorphic characters): Gnathopod 2 basis anterior margin with 10 
setae; carpus shorter. 
Remarks: Leucothoe nagatai is distinct in having a tuberculate maxilliped outer plate; 
gnathopod 1 basis slightly inflated, anterior margin crenulate, dactyl shortened; gnathopod 2 basis 
and carpus distally expanded, propodus palm with four large tubercles; and telson with facial 
setae. 
Habitat: Coral reefs; 2-4 meters. 
Host: Solitary ascidians Styela plicata and Halocynthia roretzi. 
Distribution: Japan: Misaki, Kanagawa Prefecture and Oshoro Hokkaido. 
 
Leucothoe neptunea Moore, 1987  
Leucothoe neptunea Moore, 1987:254–258, Figures 11–13; Lowry & Stoddart, 2003:156, no 
Figure. 
Type material: Holotype male, 3 mm, AM P36287, Sublittoral holdfast of Ecklonia 
radiata, 3–4 meters depth, Tinderbox, d'Entrecasteaux Channel, Tasmania, 21 Nov 1980; 
Paratype, AM P36288, same station data. 
Material examined: No material available for examination. 
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Description based on description by Moore (1987).  Male.  Head anterior margin 
rounded, anterodistal margin evenly rounded.  Ventral cephalic keel anterior margin transverse, 
anteroventral margin subquadrate, ventral margin convex. Antenna 1 missing.  Antenna 2 
flagellum six articulate.  Mandibular palp article 3 greater than 2.5 x longer than article 1.  
Maxilla 1 palp two articulate. Maxilliped outer plate tuberculate.  Gnathopod 1 coxa distal margin 
setose: basis distally expanded, anterior and posterior margins bare; carpus length 21 x width, 
distal margin setose, proximal margin smooth; propodus straight, palm smooth with seven distal 
setae; dactyl less than 0.1 x propodus length.  Gnathopod 2 coxa broader than long, distal margin 
setose; basis distally expanded, anterior margin with 11 long setae, posterior margin with four 
long setae; ischium with posterior setae; carpus 0.2 x propodus length, curved, distally truncate, 
anterior margin dentate; propodus with one mediofacial setal row above midline, reaching greater 
than 0.7 x propodus length, with submarginal setae, palm convex, weakly dentate; dactyl 
curved/geniculate, proximal margin with seta(e), reaching greater than 0.7x propodus length.  
Pereopod 3 coxa length 0.9 x width, distal margin setose, serrate.  Pereopod 4 coxa posterior 
margin tapered.  Pereopods 5–7 bases narrowly expanded, length width ratios 2.0, 1.7, 1.5; 
posterior margins with setose, smooth.  Uropods 1–2 rami with robust setae.  Epimeron 1 bare, 
epimera 2-3 with ventral seta(e).  Telson length greater than 2.0 x width, apex rounded.  
Female (sexually dimorphic characters): Unknown. 
Remarks: Leucothoe neptunea is distinct in having a tuberculate maxilliped outer plate; 
gnathopod 1 basis distally expanded, carpus and propodus narrow, dactyl shortened; gnathopod 2 
basis with setose posterior margin, carpus extremely short, propodus mediofacial setal row thick, 
dactyl elongate, geniculate; coxa 3 distal margin serrate; pereopods 5-7 bases narrowly expanded; 
and telson apex rounded. 
Habitat: Among holdfasts of the brown kelp Ecklonia radiata; 3-4 meters. 
Host: Unknown. 
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Distribution: Tasmania: Tinderbox, d'Entrecasteaux Channel (Moore, 1987). 
 
Leucothoe oboa Karaman, 1971  
Leucothoe oboa Karaman, 1971:60–66, Plates 3–5; Krapp-Schickel, 1975:105–107, Plate 9; 
Ledoyer, 1977:369, no Figure; Krapp-Schickel, 1989:447–450, Figure 304. 
Type material: Holotype male, 5 mm, Boka Kotorska Bucht, Sudadria, 30 m, 
Schlamboden; 2 paratypes, Sammlung in Titograd. 
Material examined: No material available for examination. 
Description based on description by Karaman (1971).  Male.  Head anterior margin 
rounded, anterodistal margin evenly rounded.  Antenna 1 flagellum nine articulate, peduncle 
width greater than 2 x article 2.  Antenna 2 shorter than antenna 1, flagellum seven articulate.  
Mandibular palp article 3 between 1.0 and 2.5 x longer than article 1.  Maxilla 1 palp two 
articulate.  Gnathopod 1 coxa distal margin setose, facial seta(e) present; basis distally expanded, 
anterior margin with four setae, posterior margin with one seta; carpus length 8.4 x width, distal 
margin setose, proximal margin serrate; Gnathopod 2 coxa longer than broad, distal margin 
setose; basis distally expanded, anterior margin bare, posterior margin with three setae; carpus 0.4 
x propodus length, straight, distally truncate, anterior margin dentate; propodus with submarginal 
setae, palm elongate, dentate; dactyl curved/geniculate, reaching 0.5–0.7 x propodus length.  
Pereopod 3 coxa length 1.3 x width, distal margin setose, facial setae present.  Pereopod 4 coxa 
distal margin setose, posterior margin straight, facial setae present.  Pereopods 5-7 coxae with 
facial seta(e); bases narrowly expanded, length width ratios 1.5, 1.5, 1.6; posterior margins setose, 
serrate, facial setae present on bases.  Uropods 1–2 relative lengths 1.0:0.6, rami with robust 
setae.  Epimeron 1 with tuft of anteroventral setae, epimera 2-3 with ventral setae; epimeron 3 
posteroventral corner sinuous with a simple cusp.  Telson length less than 1.8 x width, apex 
tridentate, with facial setae. 
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Female (sexually dimorphic characters): Gnathopod 2 basis posterior margin with seven 
longer setae; carpus distally tapered; propodus convex.   
Remarks: Leucothoe oboa is distinct in having antenna 1 peduncle inflated; coxae 1, 3-7 
with facial setae; gnathopod 2 propodus elongate; pereopods 5-7 bases narrowly expanded with 
facial setae; epimeron 1 with anteroventral tuft of setae; epimeron 3 posteroventral corner sinuous 
with a simple cusp; and telson with facial setae.   
Habitat: Habitat not reported; 18-44 meters. 
Host: Unknown. 
Distribution: Adriatic Sea: Montenegro, Boka Kotorska Bucht; Mediterranean: France, 
Italy, Tyrrhenian Sea, Adriatic Sea, Greece. 
 
Leucothoe occidentalis (Reid, 1951)  
L. spinicarpa var. occidentalis Reid, 1951:225–226, Figure 24. 
L. spinicarpa Serejo, 1998:108–109, Figures 1–2. 
L. occidentalis Krapp-Shickel & Menioui, 2005:71–72, Figure 6. 
Type material: Males and females, 4–5 mm; tropical West Africa (9°30'N 14–15°W). 
Material examined: No material available for examination. 
Description based on descriptions by Reid (1951) and Krapp-Schickel & Menioui (2005).  
Male.  Head anterior margin rounded, anterodistal margin evenly rounded.  Antenna 1 flagellum 
eight articulate.  Antenna 2 subequal to antenna 1, flagellum four articulate.  Mandibular palp 
article 3 between 1.0 and 2.5 x longer than article 1.  Maxilla 1 palp two articulate.  Coxae 1–4 
relative widths 1.0:1.3:1.0:1.5.  Gnathopod 1 coxa distal margin setose; basis distally expanded, 
with facial setae, anterior margin with 10 setae, posterior margin bare; carpus length 10.4 x width, 
proximal margin smooth; propodus straight, palm dentate with 8-9 distal setae; dactyl greater than 
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0.2 x propodus length.  Gnathopod 2 coxa equally as long as broad, distal margin setose; basis 
distally expanded, anterior margin with 6-7 setae, posterior margin bare; carpus 0.4 x propodus 
length 0.4, distally truncate, anterior margin smooth; propodus with one mediofacial setal row 
displaced to midline, reaching between 0.5 and 0.7 x propodus length, with submarginal setae, 
palm convex, dentate; dactyl curved/geniculate, reaching 0.5–0.7 x propodus length.  Pereopod 3 
coxa length 1.4 x width, anterior and distal margins setose.  Pereopod 4 coxa distal margin setose, 
posterior margin tapered.  Pereopods 5 and 7 bases broadly expanded, length width ratios 1.4, 1.2; 
posterior margins smooth; pereopod 5 posterior margin setose; pereopod 7 posterior margin bare.  
Uropods 1–2 relative lengths 1.0:0.7, rami with robust setae; uropod 3 longer than uropod 1, 
peduncle longer than inner ramus.  Epimeron 1 with tuft of anteroventral setae, epimeron 2 with 
ventral seta(e), epimeron 3 bare; epimeron 3 posteroventral corner subquadrate.  Telson length 
greater than 2.0 x width, apex with strong point.  
Female (sexually dimorphic characters): Without red bands on body, pink eyes (instead 
of black in males). 
Remarks: Leucothoe occidentalis is distinct in having gnathopod 1 basis with facial setae; 
gnathopod 2 carpus distally truncate, propodus mediofacial setal row displaced to midline; 
epimeron 1 with anteroventral tuft of setae; uropod 3 peduncle elongate; and telson apex with a 
strong point.  Males have red banding on the body with black eyes.  
Habitat: Among sand, sponges and corals; 0–30 meters. 
Host: Unknown.  
Distribution: Atlantic: tropical west Africa, Brazil, Morocco. 
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Leucothoe occulta Krapp-Schickel, 1975  
Leucothoe occulta Krapp-Schickel, 1975:111–112, Plates 11a, 14, 15; Menioui & Ruffo, 
1988:171, no Figure; Krapp-Schickel, 1989:450, Figure 305; Krapp-Schickel & Menioui, 
2005:75–76, Figures 7–8. 
Type material: Holotype MVRCr slides 1360–1361; Paratypes in alcohol from Gulf of 
Napoli, Naples, in fine sand. 
Material examined: No material available for examination. 
Description based on descriptions by Krapp-Schickel (1975) and Krapp-Shickel & 
Menioui (2005).  Male.  Head anterior margin truncate, anterodistal margin oblique.  Antenna 1 
flagellum 12 articulate, peduncle width greater than 2 x article 2.  Antenna 2 shorter than antenna 
1, flagellum seven articulate.  Mandibular palp article 3 between 1.0 and 2.5 x longer than article 
1.  Maxilla 1 palp two articulate.  Coxae 1–4 relative widths 1.0:1.7:1.4:1.6.  Gnathopod 1 coxa 
distal margin setose, with facial setae; basis slightly inflated, anterior margin bare, posterior 
margin with one seta; carpus length 5.7 x width, proximal margin with denticles; propodus 
straight, palm smooth with 18-20 distal setae; dactyl between 0.1 and 0.2 x propodus length.  
Gnathopod 2 coxa broader than long, distal margin setose, with facial setae; basis distally 
expanded, anterior margin bare, posterior margin with 13-14 setae; ischium with posterior setae; 
carpus 0.5 x propodus length, straight, distally tapered, anterior margin dentate; propodus with 
one mediofacial setal row displaced to midline, reaching less than 0.5 x propodus length, with 
submarginal setae, palm elongate, dentate; dactyl curved/geniculate, reaching 0.5–0.7 x propodus 
length.  Pereopod 3 coxa length 1.0 x width, distal margin setose, with facial setae.  Pereopod 4 
coxa distal margin setose, posterior margin excavate, with facial setae.  Pereopods 5–7 bases 
broadly expanded, length width ratios 1.2, 1.2, 1.2; posterior margins setose, smooth, bases with 
facial setae.  Uropods 1–3 relative lengths 1.0:0.8:0.7, rami with robust setae; uropod 3 peduncle 
shorter than inner ramus length.  Epimera 1-3 with ventral setae, epimeron 1 with tuft of 
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anteroventral setae; epimeron 3 posteroventral corner sinuous with a simple cusp.  Telson length 
less than 1.8 x width, apex rounded.  
Female (sexually dimorphic characters): Gnathopod 2 propodus convex, not elongate, 
mediofacial setal row longer, further displaced to midline. 
Remarks: Leucothoe occulta is distinct in having a truncate anterior head margin; antenna 
1 peduncle slightly inflated; coxa 1-4 with facial setae; gnathopod 1 dactyl shortened; gnathopod 
2 basis with setose posterior margin, carpus distally tapered, propodus mediofacial setal row 
displaced to midline; pereopods 5-7 bases with facial setae; uropod 3 peduncle short; epimeron 1 
with anteroventral tuft of setae; epimeron 3 posteroventral corner sinuous with a simple cusp; and 
telson apex rounded. 
Habitat: Fine sand and among Zostera seaweeds; 2-40 meters. 
Host: Unknown. 
Distribution: Mediterranean: Tyrrhenian Sea; Atlantic, Morocco: Bretagne, lagune de 
Khnifiss a Tarfaya, desert of Dakhla. 
 
Leucothoe orkneyi Holman & Watling, 1983  
Leucothoe orkneyi Watling & Holman, 1983:231–233, Figures 12–14. 
Type material: Holotype male, 9.0 mm, Southern Ocean, South Orkney Islands, Eltanin 
cruise 12, sta. 1079, 13 April, 1964, (61°26'-25' S, 41°055' W), 593–598 m; Paratypes, 1 male, 1 
female (6.9–9 mm), same station data. Paratypes, 1 male, 3 females (4.5–6.5 mm), Southern 
Ocean, Eltanin cruise 12, sta. 1078, 12 April, 1964, (61°27'-26' S, 41°055' W), 604 m. 
Material examined: No material available for examination. 
Description based on description by Holman & Watling (1983).  Male.  Head anterior 
margin rounded, anterodistal margin oblique.  Ventral cephalic keel anterior margin excavate, 
anteroventral margin with an anteriorly projecting cusp, ventral margin oblique.  Antenna 1 
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flagellum 11 articulate.  Antenna 2 shorter than antenna 1, flagellum six articulate.  Mandibular 
palp article 3 between 1.0 and 2.5 x longer than article 1.  Maxilla 1 palp constricted.  Maxilliped 
outer plate tuberculate.  Gnathopod 1 basis distally expanded, anterior and posterior margins bare; 
carpus length 15.7 x width, proximal margin smooth; propodus straight, palm smooth with seven 
distal setae; dactyl between 0.1 and 0.2 x propodus length.  Gnathopod 2 basis distally expanded, 
anterior margin with 14 setae, posterior margin bare; ischium with posterior and posterodistal 
setae; carpus 0.2 x propodus length 0.2, with large subdistal tooth, anterior margin smooth; 
propodus palm convex with four small tubercles; dactyl curved/geniculate, proximal margin with 
indentation, reaching 0.5–0.7 x propodus length.  Pereopod 4 coxa posterior margin tapered.  
Pereopod 6 coxa with facial setae.  Pereopods 5–7 bases narrowly expanded, length width ratios 
1.9, 1.8, 1.7; posterior margins bare, smooth.  Epimera 1 and 3 bare, epimeron 2 with ventral 
seta(e); epimeron 3 posteroventral corner subquadrate, produced.  Telson length greater than 2.0 x 
width, apex tridentate.  
Female (sexually dimorphic characters): No significant sexually dimorphic character. 
Remarks: Leucothoe orkneyi is distinct in the ventral keel anterior margin excavate, 
anteroventral corner with projection; maxilla 1 palp constricted; maxilliped outer plate 
tuberculate; gnathopod 1 carpus and propodus narrow, dactyl shortened; gnathopod 2 carpus 
shortened with large subdistal tooth, dactyl geniculate; coxa 6 with facial setae; pereopods 5-7 
bases narrowly expanded; and epimeron 3 posteroventral corner produced. 
Habitat: Habitat not reported; 593-604 meters. 
Host: Unknown. 
Distribution: Southern Ocean: South Orkney Islands, 593–604 m. 
 
Leucothoe ortizi Winfield & Alvarez, 2009  
Leucothoe ortizi Winfield & Alvarez, 2009:12–16, Figures 1–3. 
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Type material: Holotype male, 6.9 mm, CNCR 24840, Blanca Reef (19°5.17' N, 96°0.17' 
W), Veracruz Coral Reef System, Veracruz, Mexico, 13 m, 25 February 2007; Leucothoe 
spinicarpa, CNCR 24841, Blanca Reef (19°5.17' N, 96°0.17' W), Veracruz, Mexico, 25 February 
2007; Leucothoe sp. 1, CNCR 24842, same station data; Leucothoe sp. 2, CNCR 24843, Pajaros 
Reef (19°11.63' N, 96°5.80' W, 25 February 2007.  
Material examined: No material available for examination. 
Description based on description by Winfield & Alvarez (2009).  Male.  Head anterior 
margin rounded, anterodistal margin quadrate, anterodistal margin with cusp.  Antenna 1 
flagellum 11 articulate.  Antenna 2 subequal to antenna 1, flagellum seven articulate.  Mandibular 
palp article 3 between 1.0 and 2.5 x longer than article 1.  Maxilla 1 palp two articulate.  Coxae 
1–4 relative widths 1.0:1.1:0.9:2.0.  Gnathopod 1 coxa distal and posterior margins serrate, facial 
seta(e) present; basis distally expanded, anterior margin with seven setae, posterior margin bare; 
carpus length 22 x width; propodus straight, palm dentate with seven thick and 17 thin distal 
setae; dactyl greater than 0.2 x propodus length.  Gnathopod 2 coxa equally as long as broad, 
anterior and distal margins serrate; basis distally expanded, anterior margin with 11 setae, 
posterior margin bare; carpus 0.5 x propodus length, curved, distally rounded, anterior margin 
dentate; propodus distal margin with blade-like process, with one mediofacial setal row above 
midline, reaching less than 0.5 x propodus length, with submarginal setae, palm convex, dentate; 
dactyl curved/geniculate, reaching 0.5–0.7 x propodus length.  Pereopod 3 coxa length 1.2 x 
width, anterior, distal, and posterior margins serrate.  Pereopod 4 coxa anterior and distal margins 
serrate, posterior margin tapered.  Pereopods 5–7 bases broadly expanded, length width ratios 1.2, 
1.4, 1.3; posterior margins bare, serrate.  Uropods 1–3 relative lengths 1.0:0.8:1.2, rami with 
robust setae; uropod 3 peduncle much longer than inner ramus.  Epimera 1 and 3 bare, epimeron 
2 with ventral seta(e); epimeron 3 posteroventral corner subquadrate.  Telson length 1.8 – 2.0 x 
width, apex with weak point or truncate, with marginal setae.   
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Female (sexually dimorphic characters): Unknown. 
Remarks: Leucothoe ortizi is distinct in the cuspate anterodistal head margin; coxae 1-3 
distal and posterior margins serrate; coxae 3-4 anterior margins serrate; coxa 1 with facial setae; 
gnathopod 2 carpus recurved, distally rounded, propodus distal margin with blade-like process; 
uropod 3 peduncle elongate; and telson apex with weak point or truncate with marginal setae.  
Habitat: Coral reefs; 13 meters. 
Host: Unknown; collected from artificial substrate. 
Distribution: Mexico: Veracruz. 
 
Leucothoe pachycera Della Valle, 1893  
Leucothoe pachycera Della Valle, 1893:651–652, Plate 19, Figures 22–23, 29–34; Stebbing, 
1906:164–165, no Figure; Chevreux & Fage, 1925:124–125, Figure 122; Ledoyer, 1968:192, 
no Figure; Krapp-Schickel, 1971:354, no Figure; Karaman, 1971:57–60, Plates 1–2; Bellan-
Santini & Ledoyer, 1972(1973):917, no Figure; Krapp-Schickel, 1975:107–109, Plate 10; 
Krapp-Schickel, 1989: 450–452, Figure 306. 
Type material: 3–4 mm, Naples, Italy, in the sand, 10–12 m. 
Material examined: No material available for examination. 
Description based on descriptions by Della Vale (1893), Krapp-Schickel (1975), and 
Karaman (1971).  Male.  Head anterior margin truncate, anterodistal margin subquadrate.  
Antenna 1 flagellum seven articulate, peduncle width greater than 2 x article 2.  Antenna 2 shorter 
than antenna 1, flagellum four articulate.  Maxilla 1 palp two articulate.  Gnathopod 1 coxa 
anterior, distal, and posterior margins setose; basis expanded, anterior margin with 2-4 setae, 
posterior margin bare; carpus length 7.3 x width, proximal margin serrate; propodus straight, 
palm dentate with 15–20 distal setae; dactyl between 0.1 and 0.2 x propodus length.  Gnathopod 2 
coxa broader than long, distal margin setose; basis distally expanded, anterior and posterior 
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margins bare; carpus 0.4 x propodus length, curved, distally truncate, anterior margin dentate; 
propodus with one mediofacial setal row displaced to midline, reaching between 0.5 and 0.7 x 
propodus length, with submarginal setae, palm elongate with three small tubercles; dactyl 
curved/geniculate, reaching 0.5–0.7 x propodus length.  Pereopod 3 coxa length 1.1 x width, 
anterior and distal margins setose, serrate.  Pereopod 4 coxa distal margin setose, serrate, 
posterior margin excavate.  Pereopods 5–7 bases broadly expanded, length width ratios 1.4, 1.3, 
1.4; posterior margins setose, serrate.  Uropods 1–3 relative lengths 1.0:0.7:0.8, rami with robust 
setae; uropod 3 peduncle slightly longer than inner ramus.  Epimeron 1 with tuft of anteroventral 
setae, epimera 2-3 with ventral seta(e); epimeron 3 posteroventral corner sinuous with a simple 
cusp.  Telson length less than 1.8 x width, apex rounded, with facial setae.  
Female (sexually dimorphic characters): Antenna 1 peduncle slender; antenna 2 subequal 
to antenna 1; gnathopod 2 propodus shorter, more convex. 
Remarks: Leucothoe pachycera is distinct in having a truncate anterior head margin; 
antenna 1 peduncle greatly inflated; gnathopod 1 dactyl shortened; gnathopod 2 carpus distally 
truncate, propodus elongate, mediofacial setal row displaced to midline; coxae 3-4 distal margins 
setose, coxa 3 anterior margin setose; epimeron 1 with anteroventral tuft of setae; epimeron 3 
posteroventral corner sinuous with a simple cusp; telson apex rounded with facial setae. 
Habitat: Among gravel with Corallinaceae; 1-30 meters. 
Host: Unknown.   
Distribution: Mediterranean: Italy, Naples, Marseilles, Monaco; Adriatic Sea: 
Montenegro, Boka Kotorska Bucht. 
 
Leucothoe pacifica Nagata, 1963  
Leucothoe pacifica Nagata, 1963:2–3, Figure 1. 
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Type material: Holotype female, 13 mm, , Cat. no. 3084, Japan, off Kushiro, Hokkaido, 
(42°40' N, 144°30 'E), 490 m, Niino dredge, st. B, 17 September 1959. 
Material examined: No material available for examination. 
Description based on description by Nagata (1963).  Female.  Head anterior margin 
truncate, anterodistal margin oblique.  Ventral cephalic keel anterior margin excavate, 
anteroventral margin with an anteriorly projecting cusp, ventral margin straight.  Eyes absent.  
Maxilla 1 palp two articulate.  Coxae 1–4 relative widths 1.0:1.1:0.9:1.2.  Gnathopod 1 basis 
posterior margin setose; dactyl greater than 0.2 x propodus length.  Gnathopod 2 coxa equally as 
long as broad; basis posterior margin setose; ischium with posterior setae; propodus palm convex.  
Pereopod 3 coxa length 1.7 x width.  Pereopod 4 coxa posterior margin excavate.  Pereopods 5 
and 7 bases narrowly expanded, length width ratios 1.5, 1.4; posterior margins setose, serrate.  
Epimeron 3 bare; posteroventral corner sinuous with a simple cusp.   
Male (sexually dimorphic characters): Unknown. 
Remarks: Leucothoe pacifica is distinct in having a truncate anterior head margin; ventral 
keel with excavate anterior margin, anteroventral corner with projection; eyes absent; gnathopod 
1 basis posterior margin setose; pereopods 5 and 7 bases narrowly expanded; and epimeron 3 
posteroventral corner sinuous with a simple cusp.   
Habitat: Habitat not reported, 490 meters. 
Host: Unknown. 
Distribution: Japan: Kushiro, Hokkaido. 
 
Leucothoe panpulco J.L. Barnard, 1961  
Leucothoe panpulco J.L. Barnard, 1961a:75–76, Figure 44. 
Type material: Holotype female, 9 mm, Acapulco-Panama, (9°23' N, 89°32' W), dark 
muddish-clay, 2570 m, HOT 6. V., 1952, St. 716. Paratype, 7 mm, same sta. data. 
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Material examined: No material available for examination. 
Description based on description by J.L. Barnard (1961).  Female.  Head anterior margin 
rounded, anterodistal margin evenly rounded.  Eyes with less than 7 ocelli.  Antenna 1 flagellum 
20 articulate.  Antenna 2 shorter than antenna 1, flagellum four articulate.  Mandibular palp 
article 3 between 1.0 and 2.5 x longer than article 1.  Maxilla 1 palp two articulate.  Coxae 1–4 
relative widths 1.0:1.3:1.3:2.1.  Gnathopod 1 basis slightly inflated, anterior margin with six 
setae, posterior margin with two setae; carpus length 18 x width, proximal margin dentate; 
propodus straight, palm dentate with 8–10 distal setae; dactyl between 0.1 and 0.2 x propodus 
length.  Gnathopod 2 coxa longer than broad; basis distally expanded, anterior margin with two 
distal setae, posterior margin with eight long setae; ischium with posterior and posterodistal setae; 
carpus 0.4 x propodus length, distally rounded, anterior margin dentate; propodus palm convex, 
dentate; dactyl curved/geniculate, reaching 0.5–0.7 x propodus length.  Pereopod 3 coxa length 
1.1 x width.  Pereopod 4 coxa posterior margin tapered.  Pereopods 5–7 bases narrowly 
expanded, length width ratios 2.7, 2.9, 2.2; posterior margins bare, pereopods 5-6 posterior 
margins smooth, pereopod 7 posterior margin serrate.  Uropods 1–2 relative lengths 1.0:0.7, 
uropod 1 rami bare, uropod 2 rami with robust setae.  Epimera 1-3 bare; epimeron 3 
posteroventral corner subquadrate, produced.  Telson length greater than 2.0 x width, apex 
rounded.  
Male (sexually dimorphic characters): Unknown. 
Remarks: Leucothoe panpulco is distinct in having poorly developed eyes; elongate 
mandibular palp article 3; elongate antenna 1 flagellum; gnathopod 2 basis with setose posterior 
margin; pereopods 5-7 bases narrowly expanded; epimeron 3 posteroventral corner produced; and 
telson apex rounded. 
Habitat: Dark muddish clay; 3570 meters.  
Host: Unknown. 
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Distribution: Acapulco-Panama. 
 
Leucothoe parthenopaea Costa, 1851:24, no Figure [nomen nudum] 
Leucothoe parthenopaea Bate, 1862:158, no Figure; Carus, 1885:409, no Figure; Stebbing, 
1888:249-250, no Figure; Della Valle, 1893:656, no Figure. 
 Remarks: This species was often listed but never described or illustrated.   
 
Leucothoe predenticulata Ledoyer, 1978  
Leucothoe predenticulata Ledoyer, 1978b:299–300, Figure 37; Ledoyer, 1986a:670–672, Figure 
257. 
Type material: Holotype male, 4.0 mm, Mauritius, sta. 25; 2 paratypes, same station data; 
1 paratype, sta. 16. 
Material examined: No material available for examination. 
Description based on description by Ledoyer (1978).  Male.  Head anterior margin 
truncate, anterodistal margin concave.  Ventral cephalic keel anterior margin excavate, 
anteroventral margin with an anteriorly projecting cusp, ventral margin straight.  Antenna 1 
flagellum six articulate, accessory flagellum minute.  Antenna 2 subequal to antenna 1, flagellum 
four articulate.  Mandibular palp article 3 between 1.0 and 2.5 x longer than article 1.  Maxilla 1 
palp two articulate.  Gnathopod 1 basis distally expanded, anterior margin with two setae, 
posterior margin bare; carpus length 13.3 x width, proximal margin dentate; propodus straight, 
palm dentate, bare; dactyl greater than 0.2 x propodus length.  Gnathopod 2 coxa broader than 
long; basis distally expanded, anterior margin with four setae, posterior margin bare; carpus 0.4 x 
propodus length 0.4, distally tapered, anterior margin smooth; propodus palm convex with six 
major tubercles; dactyl curved/geniculate, reaching 0.5–0.7 x propodus length.  Pereopod 3 coxa 
length 1.3 x width.  Pereopod 4 coxa posterior margin excavate.  Pereopods 5–7 bases broadly 
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expanded, length width ratios 1.5, 1.2, 1.2; posterior margins bare, pereopod 5 posterior margin 
smooth, pereopods 6-7 posterior margins serrate.  Uropods 1–3 relative lengths 1.0:0.8:1.3, rami 
with robust setae; uropod 3 peduncle subequal to inner ramus length.  Epimeron 2 with ventral 
setae, epimeron 3 bare; epimeron 3 posteroventral corner subquadrate.   
Female (sexually dimorphic characters): Unknown. 
Remarks: Leucothoe predenticulata is distinct in having a truncate anterior head margin 
with the anterodistal corner excavate; a minute accessory flagellum; gnathopod 2 carpus distally 
tapered, propodus palm with six major tubercles; and pereopods 5-7 bases sub-triangular in 
shape. 
Habitat: Coral reefs; 15 meters. 
Host: Unknown. 
Distribution: Indian Ocean: Madagascar, Mauritius. 
 
Leucothoe procera Bate, 1857  
Leucothoe procera Bate, 1857:146, no Figure; Myers & McGrath, 1982b:697–698, Figures 1–2.  
Leucothoe furina Bate, 1862:157, Plate 29, Figure 3; Bate & Westwood, 1863:274, unnumbered 
Figure (not Lycesta furina Savigny, 1816, p. 109, Figure 4). 
Leucothoe sp. nov. Marine Biological Association of the United Kingdom, 1957: 212, no Figure. 
Leucothoe richiardii Lincoln, 1979:174, Figures 77f, 78e-j (not L. richiardii Lessona, 1865:426, 
no Figure. 
Type material: Bate's type material no longer extant. Material examined by Myers & 
McGrath: 2 males, Galway Bay, from stomachs of Microchirus variegatus (Donovan), 1979; 1 
male Km, SW of Carnsore Point, Co. Wexford, shell gravel, 72 m, 11 July 1978; 7 females, 3 
immature, 2–10 miles S of Eddystone, 65 m, 16 March 1935, G.I. Crawford. 
Material examined: No material available for examination. 
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Description based on description by Myers & McGrath (1982).  Male.  Head anterior 
margin rounded, anterodistal margin evenly rounded.  Antenna 1 flagellum 11 articulate.  
Antenna 2 shorter than antenna 1, flagellum eight articulate.  Maxilla 1 palp two articulate.  
Coxae 1–4 relative widths 1.0:1.6:1.1:1.7.  Gnathopod 1 coxa distal margin serrate; basis distally 
expanded, anterior margin with 17 short setae, posterior margin bare; carpus length 11 x width, 
proximal margin smooth; propodus curved, palm smooth with 12 distal setae; dactyl greater than 
0.2 x propodus length.  Gnathopod 2 coxa broader than long, anterior margin serrate; basis 
distally expanded, anterior margin bare, posterior margin with eight setae; ischium with 
posterodistal setae; carpus 0.4 x propodus length, curved, with large subdistal tooth, anterior 
margin dentate; propodus with one mediofacial setal row displaced to midline, reaching between 
0.5 and 0.7 x propodus length, with submarginal setae, palm convex with two major tubercles; 
dactyl curved/geniculate, with one tubercle, reaching 0.5–0.7 x propodus length.  Pereopod 3 
coxa length 1.3 x width.  Pereopod 4 coxa posterior margin excavate.  Pereopods 5–7 bases 
narrowly expanded, length width ratios 1.4, 1.7, 1.6; posterior margins bare, smooth.  Uropods 1–
3 relative lengths 1.0:0.7:0.8, rami with robust setae; uropod 3 peduncle longer than inner ramus.  
Epimera 1-3 with ventral setae; epimeron 3 posteroventral corner sinuous with a simple cusp.  
Telson length greater than 2.0 x width, apex with weak point.  
Female (sexually dimorphic characters): Gnathopod 2 carpus distally rounded; propodus 
much smaller than male, more rounded, palm dentate, primary mediofacial setal row less 
displaced and longer. 
Remarks: Leucothoe procera is distinct in having gnathopod 1 coxa with serrate distal 
margin, propodus curved; gnathopod 2 with setose posterior margins on the basis, merus, and 
ischium, carpus with large subdistal tooth, mediofacial setal row displaced to midline, palm with 
two large tubercles, dactyl with one tubercle; pereopods 5-7 bases narrowly expanded; and 
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epimeron 3 posteroventral corner sinuous with a simple cusp.  Freshly preserved specimens are 
white with distinct red spots on the body and coxae. 
Habitat: Among shell gravel; 65 meters.  
Host: Unknown. 
Distribution: British Isles: Plymouth, England; Banff, Scotland; Galway Bay and 
Wexford, Ireland. 
 
Leucothoe richiardii Lessona, 1865  
Leucothoe richiardii (nomen novum) Lessona, 1865:427, no Figure; Carus, 1885:409, no Figure; 
Della Valle, 1893:654–655, Plate 3, Figure 4, Plate 19, Figure 21; Stebbing, 1906:167, no 
Figure; Chevreux, 1911:196, no Figure; K.H. Barnard, 1916:150–151, no Figure; Chevreux, 
1925:297, no Figure; Reid, 1951:226, no Figure; Krapp-Schickel, 1971: 355, no Figure; 
Cecchini, 1928:3, Plate 2, Figure 2as; Cecchini, 1929:771, no Figure; Sivaprakasam, 
1969b:384–387, Figure 2; Griffiths, 1974b:246, no Figure; Griffiths, 1974c:303, no Figure; 
Griffiths, 1975:140, no Figure; Krapp-Schickel, 1975:98–101, Plate 5; Ledoyer, 1978b:372–
375, no Figure; Ledoyer, 1979a:107, Figure 66; Ledoyer, 1986:672–673, no Figure; Krapp-
Schickel, 1989:453–454, Figure 307; Ortiz & Lalana, 1997:109, no Figure; Lowry & 
Stoddart, 2003: 156, no Figure. 
Leucothoe richiardii richiardii Lowry & Stoddart, 2003: 156, no Figure. 
Type material: Unknown. 
Material examined: No material available for examination. 
Description based on descriptions by Sivaprakasam (1969) and Krapp-Schickel (1975).  
Female.  Head anterior margin rounded, anterodistal margin evenly rounded.  Ventral cephalic 
keel anterior margin transverse, anteroventral margin quadrate, ventral margin straight.  Antenna 
1 flagellum eight articulate.  Antenna 2 shorter than antenna 1, flagellum four articulate.  
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Mandibular palp article 3 between 1.0 and 2.5 x longer than article 1.  Maxilla 1 palp two 
articulate.  Coxae 1–4 relative widths 1.0:1.1:0.9:1.4.  Gnathopod 1 basis distally expanded, 
anterior margin with five setae, posterior margin bare; carpus length 13 x width, proximal margin 
smooth; propodus straight palm with eight distal setae; dactyl greater than 0.2 x propodus length.  
Gnathopod 2 coxa equally as long as broad; basis distally expanded, anterior margin with four 
setae, posterior margin with 15-20 long setae; ischium with posterodistal setae; carpus 0.4 x 
propodus length, curved, distally rounded, anterior margin smooth; propodus palm convex, 
dentate, with three small tubercles; dactyl curved/geniculate, reaching 0.5–0.7 x propodus length.  
Pereopod 3 coxa length 1.4 x width.  Pereopod 4 coxa posterior margin excavate.  Pereopods 5 
and 7 bases broadly expanded, length width ratios 1.4, 1.3; posterior margins bare, serrate.  
Epimera 2-3 bare; epimeron 3 posteroventral corner with a simple cusp.  Telson length greater 
than 2.0 x width, apex tridentate.  
Male (sexually dimorphic characters): Unknown. 
Remarks: Leucothoe richiardii is distinct in having gnathopod 2 basis with setose 
posterior margin, carpus distally rounded, propodus palm with three small tubercles; and 
epimeron 3 posteroventral margin with a simple cusp.  Live specimens have alternating bands of 
red and orange on pereon,  red spots on pleon, red antennae, and a red coxa 4.  Krapp-Schickel 
(1975) illustrates the gnathopod 2 basis with a setose posterior margin.  Sivaprakasam (1967) 
illustrates the gnathopod 2 basis with a bare posterior margin.  Material used for these 
descriptions should be examined to determine if they are L. richiardii.    
Habitat: Coarse sand, among Posidonia, Ascidacea, and Caulerpa rhizoids; 40-70 meters.  
Host: Sponges and Chaetopterus tubes. 
Distribution: Mediterranean: Naples, Taranto, Genova, Gulf of Bone; Adriatic Sea; South 
Africa: Cape St. Francis, Glendower, Senegal, Canarie Islands; India; Madagascar: Tulear, Nosy-
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Be; Adriatic Sea; Tyrrhenian Sea; Yugoslavia: Algeria; Australia: central to east coast; Indonesia: 
Bunaken. 
 
Leucothoe rostrata Chevreux, 1908g  
Leucothoe rostrata Chevreux, 1908g:11–13, Figure 7; Chevreux, 1935:75–76, Plate 10, Figure 
10. 
Type material: Holotype female, 3.5 mm, Edge of Azores, (39°21'20" N, 31°05'53" W), 
trammel net, 1360 m, 19–20 July 1896, sta. 702. Paratype, Edge of Azores, (37°40' N, 26°26' 15" 
W), trawl, 1919 m, 7 August 1896, sta. 738. 
Material examined: No material available for examination. 
Description based on description by Chevreux (1908).  Female.  Head anterior margin 
rounded, anterodistal margin concave.  Eyes absent.  Antenna 1 flagellum six articulate.  Antenna 
2subequal to antenna 1, flagellum four articulate.  Maxilla 1 palp two articulate.  Coxae 1–2 
relative widths 1.0:1.2.  Gnathopod 1 basis distally expanded, anterior and posterior margins bare; 
carpus length 21 x width, proximal margin smooth; propodus straight, palm smooth with five 
distal setae; dactyl between 0.1 and 0.2 x propodus length.  Gnathopod 2 coxa broader than long; 
basis distally expanded, anterior margin with 10 setae, posterior margin with five setae; ischium 
with posterior and posterodistal setae; carpus 0.3 x propodus length, distally rounded, anterior 
margin dentate; propodus palm convex, smooth; dactyl curved/geniculate, reaching 0.5–0.7 x 
propodus length.  Pereopod 4 coxa posterior margin tapered.  Pereopod 7 basis narrowly 
expanded, length width ratio 1.9; posterior margin bare, serrate.  Uropods 1–3 relative lengths 
1.0:0.7:1.0, rami with robust setae; uropod 3 peduncle much longer than inner ramus.  Epimeron 
3 posteroventral with a simple cusp.  Telson length less than 1.8 x width, apex with strong point.  
Male (sexually dimorphic characters): Unknown. 
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Remarks: Leucothoe rostrata is distinct in the absence of eyes; having a concave 
anterodistal head margin; gnathopod 1 carpus and propodus narrow, dactyl shortened; gnathopod 
2 basis with a setose posterior margin; pereopod 7 basis narrowly expanded; elongate uropod 3 
peduncle; and epimeron 3 posteroventral corner with a simple cusp. 
Habitat: Habitat not reported; 1919-1360 meters.   
Host: Unknown. 
Distribution: Atlantic: Azores; Mediterranean: Monaco. 
 
Leucothoe safiae Lyons & Myers, 1991  
Leucothoe safiae Lyons & Myers, 1991:607–610, Figures 7–8. 
Type material: Holotype female, 3.6 mm, Aqaba, Jordan, 5 m, 9 June 1982, BM(NH) 
1991.7.1. 
Material examined: No material available for examination. 
Description based on description by Lyons & Myers (1991).  Female.  Head anterior 
margin truncate, anterodistal margin evenly rounded.  Antenna 1 flagellum eight articulate, 
accessory flagellum vestigial.  Antenna 2 shorter than antenna 1, flagellum four articulate.  
Mandibular palp article 3 between 1.0 and 2.5 x longer than article 1.  Maxilla 1 palp two 
articulate.  Coxae 1–2 relative widths 1.0:1.1.  Gnathopod 1 coxa anterior and distal margins 
setose; basis distally expanded, anterior margin with six setae, posterior margin bare; ischium 
with posterior setae; carpus length 10 x width, proximal margin smooth; propodus straight, palm 
dentate with five thick and 18-20 thin distal setae; dactyl greater than 0.2 x propodus length.  
Gnathopod 2 coxa equally as long as broad, distal margin setose; basis distally expanded, anterior 
margin with 10 setae, posterior margin with three distal setae; ischium with posterodistal setae; 
carpus 0.4 x propodus length, curved, distally tapered, anterior margin dentate; propodus with one 
mediofacial setal row displaced to midline, reaching between 0.5 and 0.7 x propodus length, with 
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submarginal setae, palm convex with three major tubercles; dactyl curved/geniculate, reaching 
0.5–0.7 x propodus length.  Pereopod 3 coxa length 1.2 x width, distal margin setose.  Pereopod 4 
coxa anterior and distal margins setose; posterior margin tapered.  Pereopods 5–7 bases narrowly 
expanded, length width ratios 1.5, 1.3, 1.5; posterior margins setose, smooth.  Uropods 1–2 
relative lengths 1.0:0.7, rami with robust setae.  Epimeron 1 with tuft of anteroventral setae, 
epimera 2-3 with ventral setae; epimeron 3 posteroventral corner sinuous with a simple cusp.  
Telson length greater than 2.0 x width, apex bidentate, with marginal setae.  
Male (sexually dimorphic characters): Unknown. 
Remarks: Leucothoe safiae is distinct in having a truncate anterior head margin; vestigal 
accessory flagellum; coxa 1 with facial setae; gnathopod 2 propodus mediofacial setal row 
displaced to midline, palm with three large tubercles; coxae 3-4 with setose distal margins; 
pereopods 5-7 bases narrowly expanded; epimeron 1 with tuft of anteroventral setae; epimeron 3 
posteroventral corner sinuous with a simple cusp; and telson apex bidentate with marginal setae. 
Habitat: Habitat not reported; 1-10 meters.  
Host: Unknown. 
Distribution: Red Sea: Aqaba, Jordan. 
 
Leucothoe saron Thomas & Klebba, 2007  
Leucothoe saron Thomas & Klebba, 2007:20–25, Figures 11–13. 
Type material: Holotype male “A,” 6.7 mm, YPM38649, Carrie Bow Cay, Belize 
(16º48.136’ N, 88º04.723’ W), patch reef, rubble bottom, in Pseudoceratina crassa, 10m, 5 
December 2003, J.D. Thomas and K.N. Klebba, JDT Bel 03/02A; Paratype female “B,” 6.9 mm, 
YPM38650, JDT Bel 03/02A.  
Material examined: 1 male, YPM 38649 (JDT Bel 03/02A); 1 female, YPM 38650 (JDT 
Bel 03/02A); 1 male, 1 female (JDT Bel 06-06C).  
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Description based on description by Thomas & Klebba (2007).  Male.  Head anterior 
margin rounded, anterodistal margin evenly rounded.  Ventral cephalic keel anterior margin 
excavate, anteroventral margin rounded, ventral margin convex.  Antenna 1 flagellum 11 
articulate.  Antenna 2 shorter than antenna 1, flagellum seven articulate.  Mandibular palp article 
3 greater than 2.5 x longer than article 1.  Maxilla 1 palp two articulate.  Coxae 1–4 relative 
widths 1.0:1.3:0.9:1.3.  Gnathopod 1 coxa anterior margin setose; basis distally expanded, 
anterior margin with four setae, posterior margin bare; carpus length 7.3 x width, proximal 
margin dentate; propodus straight, palm dentate bare; dactyl greater than 0.2 x propodus length.  
Gnathopod 2 coxa longer than broad; basis distally expanded, anterior margin with 13 setae, 
posteromedial margins of articles 2 and 3 with long curved setae; ischium with posterodistal 
setae; carpus 0.7 x propodus length 0.7, distally truncate, anterior margin dentate; propodus with 
one mediofacial setal row above midline, reaching between 0.5 and 0.7 x propodus length, with 
submarginal setae, palm convex with one major tubercle; dactyl curved/geniculate, apical margin 
obtuse, reaching 0.5–0.7 x propodus length.  Pereopod 3 coxa length 1.3 x width.  Pereopod 4 
coxa posterior margin excavate.  Pereopods 5–7 bases broadly expanded, length width ratios 1.2, 
1.2, 1.2; posterior margins setose, smooth.  Uropods 1–3 relative lengths 1.0:0.7:0.9, rami with 
robust setae; uropod 3 peduncle longer than inner ramus.  Epimeron 1 with tuft of anteroventral 
setae, epimera 2-3 with ventral seta(e); epimeron 3 posteroventral corner rounded.  Telson length 
less than 1.8 x width, apex tridentate.  
Female (sexually dimorphic characters): Gnathopod 1 basis anterior margin with five 
long setae (versus short setae), posterodistal margin with group of six short setae (versus no 
posterior setae in holotype).  Gnathopod 2 basis anterior margin with 15 long setae (versus 13 
short setae in male); distomedial setal tufts on articles 2 and 3 reduced in length; carpus apically 
rounded with three small serrations; propodus mediofacial setal row with more setae than found 
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in male; medial surface of propodus with two setae in secondary row, and row of seven 
submarginal posterior setae on palm.  
Remarks: Leucothoe saron is distinct in having gnathopod 2 distomedial margins of 
articles 2-3 with long brushes of recurved setae, carpus distally truncate; and epimeron 1 with 
anteroventral tuft of setae.   
Habitat: Coral reefs; 1-10 meters. 
Host: Sponges: Pseudoceratina crassa (after Humann, 1996) and Iotrochota birotulata. 
Distribution: Western Atlantic, Belize. 
  
Leucothoe serraticarpa Della-Valle, 1893  
Leucothoe serraticarpa Della Valle, 1893:656, Plate 19, Figure 24–28; Krapp-Schickel, 
1975:109, Plate 11–13; Krapp-Schickel, 1989:454, Figure 308. 
Leucothoe prope serraticarpa Krapp-Schickel & Menioui, 2005:76, Figure 9–10. 
Type material: 8 mm, Naples, Italy, 10–12 m. 
Material examined: No material available for examination. 
Description based on descriptions by Della Vale (1893) and Krapp-Shickel (1975).  Sex 
unknown.  Head anterior margin rounded, anterodistal margin evenly rounded.  Antenna 1 
flagellum 16 articulate.  Antenna 2 shorter than antenna 1, flagellum nine articulate.  Maxilla 1 
palp two articulate.  Coxae 1–4 relative widths 1.0:1.6:1.4:1.5.  Gnathopod 1 coxa anterior and 
distal margins setose; basis distally expanded, anterior margin with 14 setae, posterior margin 
bare; carpus length 8 x width, proximal margin dentate; propodus straight, palm dentate with 10 
distal setae; dactyl greater than 0.2 x propodus length.  Gnathopod 2 coxa broader than long, 
distal margin setose; basis distally expanded, anterior margin bare, posterior margin with 15 
setae; carpus 0.5 x propodus length 0.5, distally tapered, anterior margin dentate; propodus with 
submarginal setae, palm with two small tubercles; dactyl curved/geniculate, reaching 0.5–0.7 x 
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propodus length.  Pereopod 3 coxa length 0.9 x width, anterior and distal margins setose, with 
facial setae.  Pereopod 4 coxa distal margin setose, posterior margin excavate with cusp, facial 
setae present.  Pereopods 5–7 bases broadly expanded, length width ratios 1.3, 1.3, 1.4; pereopods 
5-6 posterior margins bare, smooth; pereopod 7 posterior margin setose, serrate.  Uropods 1–3 
relative lengths 1.0:0.5:0.9, rami with robust setae; uropod 3 peduncle longer than inner ramus.  
Epimera 2-3 with ventral seta(e); epimeron 3 posteroventral corner sinuous with a simple cusp.  
Telson length less than 1.8 x width, apex rounded, with facial setae. 
Female (sexually dimorphic characters): Gnathopod 2 propodus smooth. 
Remarks: Leucothoe serraticarpa is distinct in having elongate antennae; gnathopod 1 
coxa with heavily setose anterior and distal margins, carpus strongly dentate; gnathopod 2 basis 
with setose posterior margin; coxa 3 with setose anterior and distal margins; coxa 4 distal margin 
setose with projection; pereopods 3-4 bases with posterior setae; epimeron 3 posteroventral 
corner sinuous with simple cusp; and telson apex rounded with facial setae.  
Habitat: Sand; 10-12 meters. 
Host: Unknown. 
Distribution: Mediterranean: Naples; Tyrrhenian Sea; Adriatic Sea. 
  
Leucothoe spinicarpa (Abildgaard, 1789)  
Gammarus spinicarpa Abildgaard, 1789:67, Figures 1–4.  
Leucothoe spinicarpa Sars, 1895:283–284, Plates 100–101; Leucothoe spinicarpa Crowe, 
2006:59–64, Figures 1–5 (neotype). 
Type material: Type material lost (Skagerrak Sea, Denmark). Neotype male, 13.1 mm, 
ZMO F14088, Trondhjemsfjorden, Norway. Zoologisk Museum Oslo, Norway. 
Material examined: No material available for examination. 
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Description based on descriptions by Sars (1895) and Crowe (2006).  Male.  Head 
anterior margin rounded, anterodistal margin evenly rounded.  Ventral cephalic keel anterior 
margin transverse, anteroventral margin with a simple cusp, ventral margin oblique.  Antenna 1 
flagellum 16 articulate.  Antenna 2 shorter than antenna 1, flagellum six articulate.  Mandibular 
palp article 3 between 1.0 and 2.5 x longer than article 1.  Maxilla 1 palp two articulate.  Coxae 
1–4 relative widths 1.0:1.2:0.9:1.5.  Gnathopod 1 basis distally expanded, anterior margin with 10 
setae, posterior margin bare; carpus length 12.5 x width, proximal margin smooth; propodus 
straight, palm dentate with 12 distal setae; dactyl greater than 0.2 x propodus length.  Gnathopod 
2 coxa equally as long as broad; basis distally expanded, anterior margin with 17 setae, posterior 
margin bare; ischium with anterodistal setae; carpus 0.3 x propodus length, curved, with small 
subdistal tooth, anterior margin dentate; propodus with one mediofacial setal row displaced to 
midline, reaching greater than 0.7 x propodus length, with submarginal setae, palm convex, 
dentate; dactyl curved/geniculate, reaching greater than 0.7x propodus length.  Pereopod 3 coxa 
length 1.3 x width.  Pereopod 4 coxa posterior margin excavate.  Pereopods 5–7 bases narrowly 
expanded, length width ratios 1.6, 1.6, 1.4; posterior margins bare, serrate.  Uropods 1–3 relative 
lengths 1.0:0.7:0.8, rami with robust setae; uropod 3 peduncle longer than inner ramus.  Epimeron 
1 with tuft of anteroventral setae, epimera 2-3 with ventral seta(e); epimeron 3 posteroventral 
corner subquadrate.  Telson length greater than 2.0 x width, apex bidentate.  
Female (sexually dimorphic characters): Gnathopod 2 more setose; carpus truncate 
without subapical tooth. Telson apically blunt. 
Remarks: Leucothoe spinicarpa is distinct in having a ventral keel with cuspate 
anteroventral margin; gnathopod 2 carpus with small subdistal tooth, propodus mediofacial setal 
row displaced to midline; pereopods 5-7 bases narrowly expanded; epimeron 1 with anteroventral 
tuft of setae; and telson apex bidentate.  Material used in all descriptions of L. spinicarpa not 
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listed as synonymies here needs to be examined to determine if they are L. spinicarpa.  Crowe 
(2006) did not clarify the status of all other references in her redescription of L. spinicarpa.   
Habitat: Habitat not reported; 50-300 meters (reported as 30-150 fathoms). 
Host: Ascidians (branchial cavity). 
Distribution: Denmark: Skagerrak Sea; Norway: Trondhjemsfjorden. 
 
Leucothoe spinulosa Chevreux, 1919–1920  
Leucothoe spinulosa Chevreux, 1919–20:579–580, no Figure; Chevreux, 1927:79–81, Plate 6, 
Figures 1–10. 
Type material: Holotype male, 6 mm, dredged from 235 meters, Banc d'Arguin, 13 July 
1883. Paratype female, 6 mm, same station data. 
Material examined: No material available for examination. 
Description based on description by Chevreux (1920).  Male.  Head, anterior margin 
rounded, anterodistal margin evenly rounded.  Antenna 1 flagellum 6–10 articulate, accessory 
flagellum minute.  Antenna 2 shorter than antenna 1, flagellum 3–5 articulate.  Maxilla 1 palp two 
articulate.  Gnathopod 1 basis distally expanded; carpus length 5.3 x width; propodus straight, 
palm smooth with seven distal setae; dactyl greater than 0.2 x propodus length.  Gnathopod 2 
coxa broader than long; basis distally expanded; carpus 0.5 x propodus length, curved, with large 
subdistal tooth, anterior margin smooth; propodus palm convex with five major tubercles; dactyl 
curved/geniculate, reaching 0.5–0.7 x propodus length.  Pereopod 3 coxa length 1.2 x width.  
Pereopod 4 coxa posterior margin tapered.  Pereopods 5–7 bases narrowly expanded, length 
width ratios 1.6, 1.5, 1.5; pereopod 7 posterior margin bare, serrate.  Uropods 1–3 relative lengths 
1.0:0.7:0.9, rami with robust setae.  Epimeron 3 posteroventral corner sinuous with a simple cusp.  
Telson length greater than 2.0 x width, apex truncate.  
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Female (sexually dimorphic characters): Gnathopod 2 propodus smaller with fewer 
denticles. 
Remarks: Leucothoe spinulosa is distinct in having a minute accessory flagellum; 
gnathopod 2 carpus with large subdistal tooth, propodus palm with five major tubercles; 
pereopods 5-7 bases narrowly expanded; epimeron 3 posteroventral corner sinuous with a simple 
cusp; and telson apex truncate.  The descriptions of L. spinulosa are vague.  Examination of type 
or topotypic material will help to clarify diagnostic characters. 
Habitat: Habitat not reported; 235 meters.  
Host: Unknown. 
Distribution: Africa: Mauritania: Banc d'Arguin. 
 
Leucothoe squalidens Ledoyer, 1984  
Leucothoe squalidens Ledoyer, 1984:82, Figure 40a; Ledoyer, 1986:677–680, Figure 261. 
Type material: Holotype, 2.7 mm, Noumea, New Caledonia, Halodule and Cymodocea 
seagrasses, St. 48. 
Material examined: No material available for examination. 
Description based on descriptions by Ledoyer (1984, 1986).  Female.  Head anterior 
margin truncate, anterodistal margin evenly rounded.  Ventral cephalic keel anterior margin 
transverse, anteroventral margin rounded, ventral margin oblique.  Mandibular palp article 3 
between 1.0 and 2.5 x longer than article 1.  Maxilla 1 palp two articulate.  Maxilliped outer plate 
tuberculate.  Gnathopod 1 basis distally expanded, anterior and posterior margins bare; carpus 
length 26 x width, proximal margin serrate; propodus straight, palm dentate, with large triangular 
teeth, with 7-8 distal setae; dactyl with proximal notch, between 0.1 and 0.2 x propodus length.  
Gnathopod 2 coxa longer than broad; basis linear, anterior margin with three setae, posterior 
margin bare; ischium with posterodistal setae; carpus 0.3 x propodus length, distally truncate, 
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anterior margin dentate; propodus palm convex, dentate; dactyl curved/geniculate, reaching 0.5–
0.7 x propodus length.  Pereopods 5-6 bases narrowly, pereopod 7 basis broadly expanded, length 
width ratios 1.5, 1.6, 1.3; posterior margins bare, pereopod 5 posterior margin smooth, pereopods 
6-7 posterior margins serrate.  Epimeron 3 bare; posteroventral corner subquadrate.  Telson 
length greater than 2.0 x width, apex tridentate.   
Male (sexually dimorphic characters): Unknown. 
Remarks: Leucothoe squalidens is distinct in having a truncate anterior head margin; a 
tuberculate maxilliped outer plate; gnathopod 1 propodus palm dentate with large triangular teeth, 
dactyl with proximal notch; and gnathopod 2 carpus distally truncate.  
Habitat: Among Halodule and Cymodocea seagrasses; depth not reported. 
Distribution: New Caledonia: Noumea; Indian Ocean: Madagascar. 
 
Leucothoe stegoceras Walker, 1904  
Leucothoe stegoceras Walker, 1904:259, Plate 3, Figure 17a; Stebbing, 1906:724, no Figure; 
Walker, 1909:331, no Figure. 
Type material: Holotype, 6 mm, Singapore, branchial sac of ascidian (Polycarpa) Dr. 
Hanitsch, 1898. 
Material examined: No material available for examination. 
Description based on description by Walker (1904).  Sex unknown.  Head anterior 
margin rounded, anterodistal margin evenly rounded, anterodistal margin with cusp.  Antenna 1 
flagellum 8-9 articulate.  Antenna 2 shorter than antenna 1, flagellum six articulate.  Maxilla 1 
palp two articulate.  Gnathopod 2 coxa broader than long; basis distally expanded, with posterior 
serrations, anterior margin bare, posterior margin with two setae; carpus 0.6 x propodus length, 
curved, distally tapered, anterior margin smooth; propodus posterior margin with 
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spines/serrations, palm convex with five major tubercles; dactyl straight, reaching 0.5–0.7 x 
propodus length.  Epimeron 3 posteroventral corner subquadrate.   
Female (sexually dimorphic characters): Unknown. 
Remarks: Leucothoe stegoceras is distinct in having gnathopod 2 basis posterior margin 
with serrations, propodus posterior margin with serrations, palm with five large tubercles, and 
dactyl straight.  Walker’s (1904) original description is vague.  Type material should be examined 
to clarify diagnostic characters for this species. 
Habitat: Habitat and depth not reported.  
Host: Ascidian (Polycarpa). 
Distribution: Singapore; Indian Ocean; British East Africa; Red Sea. 
 
Leucothoe stylifera Stimpson, 1856  
Leucothoe stylifera Stimpson, 1856b:383, no Figure; Bate, 1862:377–378, no Figure; Della Valle, 
1893:656, no Figure; Stebbing, 1906:169, no Figure. 
Type material: North Pacific: Japan, 16.8 mm (reported as 1/3 inch). 
Material examined: No material available for examination. 
Description based on description by Bate (1862).  Sex unknown. Antenna 2 subequal to 
antenna 1, flagellum three articulate.  
Female (sexually dimorphic characters): Unknown. 
Remarks: Leucothoe stylifera should not be considered a valid species pending 
examination of type or topotypic material.  Stimpson’s (1856) original description and 
illustrations and subsequent reports are vague.  Bate reports this species as pale orange with red 
eyes. 
Habitat: Habitat and depth not reported.  
Host: Unknown. 
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Distribution: North Pacific: Japan. 
 
Leucothoe tarte (J.L. Barnard, 1974)  
Leucothoe tarte J.L. Barnard, 1974b:97–99, Figure 59; Lowry & Stoddart, 2003: 156, no Figure. 
Type material: Holotype male, 14.0 mm, NMV, Port Phillip 30, Area 58, Queenscliff 
Point, Lonsdale, 35–40 ft., 2 April 1959. 
Material examined: No material available for examination. 
Description based on description by J.L. Barnard (1974).  Male.  Head anterior margin 
rounded, anterodistal margin evenly rounded.  Ventral cephalic keel anterior margin with 
projection, anteroventral margin with an anteriorly projecting cusp, ventral margin oblique.   
Antenna 1 flagellum 10 articulate.  Antenna 2 subequal to antenna 1, flagellum six articulate.  
Mandibular palp article 3 between 1.0 and 2.5 x longer than article 1.  Maxilla 1 palp two 
articulate.  Gnathopod 1 basis anterior margin with 7–10 setae, posterior margin bare; carpus 
length 9.3 x width, proximal margin smooth; propodus straight, palm dentate with five distal 
setae; dactyl greater than 0.2 x propodus length. Gnathopod 2 propodus palm convex with six 
small tubercles.  Pereopod 4 coxa posterior margin excavate.  Pereopods 5-7 bases broadly 
expanded.  Epimeron 3 posteroventral corner subquadrate, produced.  Telson apex tridentate. 
Female (sexually dimorphic characters): No significant sexually dimorphic character. 
Remarks: Leucothoe tarte is distinct in having ventral keel with anterior projection and 
anteroventral cusp; antennae 1-2 very short, thick; gnathopod 2 propodus palm with six small 
tubercles; and epimeron 3 posteroventral corner produced.  Examination of type or topotypic 
material will clarify diagnostic characters for this species.   
Habitat: Habitat not reported; 10-12 meters (reported as 35-40 feet). 
Host: Unknown. 
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Distribution: Victoria: Port Phillip (J.L. Barnard, 1974). South Australia: Spencer Gulf 
(Chilton, 1923); Bass Strait. 
 
Leucothoe tolkieni Vinogradov, 1990  
Leucothoe tolkieni Vinogradov, 1990:46–48, Plates 8–9. 
Type material: Holotype female, 5.5 mm, Southeastern Pacific, C, Vessel called 
Professor Stockman, st. 2000, 2 specimens, 50–250 m; st. 2001, 2 specimens, 225–320 m; st. 
2015, 1 specimen, 310–355 m; st. 2020, 6 specimens, 305–365 m; st. 2021, 4 specimens, above 
mountain, 50–300 m. 
Material examined: No material available for examination. 
Description based on description by Vinogradov (1990).  Female.  Head anterior margin 
truncate, anterodistal margin quadrate, anterodistal margin with cusp.  Antenna 1 flagellum six 
articulate.  Antenna 2 subequal to antenna 1.  Mandibular palp article 3 between 1.0 and 2.5 x 
longer than article 1.  Maxilla 1 palp two articulate.  Coxae 1–2 relative widths 1.0:1.6.  
Gnathopod 1 basis anteroproximally expanded, anterior and posterior margins bare; carpus length 
13 x width, distal margin setose, proximal margin smooth; propodus curved, proximally inflated, 
palm dentate with four distal setae; dactyl greater than 0.2 x propodus length.  Gnathopod 2 coxa 
broader than long; basis distally expanded, anterior margin with three setae, posterior margin 
bare; ischium with posterodistal setae; carpus 0.3 x propodus length, curved, distally truncate, 
spoon-like, anterior margin smooth; propodus with two mediofacial setal rows, primary 
mediofacial setal row above midline, reaching between 0.5 and 0.7 x propodus length, secondary 
mediofacial setal row with 1–3 setae, with submarginal setae, palm convex, smooth; dactyl 
curved/geniculate, reaching 0.5–0.7 x propodus length.  Pereopods 5 and 7 bases narrowly 
expanded, length width ratios 1.7, 1.5; pereopod 5 posterior margin bare, smooth; pereopod 7 
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posterior margin setose, smooth.  Uropods 1-2 rami with robust setae.  Epimeron 3 with ventral 
setae; posteroventral corner subquadrate.  Telson length less than 1.8 x width, apex rounded.   
Male (sexually dimorphic characters): Unknown. 
Remarks: Leucothoe tolkieni is distinct in having a truncate anterior head margin with a 
cuspate anterodistal corner; eyes covering most of head; gnathopod 1 basis anteroproximally 
expanded, propodus curved, proximally inflated; gnathopod 2 carpus distally truncate, spoon-like, 
propodus with two mediofacial setal rows, palm smooth; pereopods 5-7 bases narrowly 
expanded; and telson apex rounded. 
Habitat: Habitat not reported; 50-365 meters. 
Host: Unknown, collected in "traps" close to bottom. 
Distribution: Southeastern Pacific. 
 
Leucothoe traillii Thomson, 1882  
Leucothoe traillii Thomson, 1882:234–235, Plate 18, Figure 1; Stebbing, 1906:164, no Figure; 
Chilton, 1911:129–130, no Figure; J.L. Barnard, 1972b:137–138, Figure 76. 
Leucothoe spinicarpa Chilton, 1923:88, no Figure. 
Type material: 2 specimens; one 8.9 mm (reported as 0.35 inch drawn) from Port 
Pegasus, New Zealand at 9 meters (reported as 5 fathoms); one smaller from Paterson Inlet, New 
Zealand at 18 meters (reported as 10 fathoms). 
Material examined: No material available for examination. 
Description based on description by Thomson (1882).  Sex unknown.  Head anterior 
margin rounded, anterodistal margin evenly rounded.  Antenna 1 flagellum four articulate.  
Antenna 2 shorter than antenna 1, flagellum five articulate.  Maxilla 1 palp two articulate.  Coxae 
1–2 relative widths 1.0:1.5.  Gnathopod 1 basis distally expanded, carpus length 10 x width; 
propodus straight; dactyl greater than 0.2 x propodus length.  Gnathopod 2 coxa equally as long 
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as broad; basis distally expanded; carpus 0.6 x propodus length, curved, distally tapered, anterior 
margin smooth; propodus palm convex, smooth; dactyl curved/geniculate, reaching 0.5–0.7 x 
propodus length.  Pereopods5-7 bases broadly expanded.  Telson length greater than 2.0 x width, 
apex with strong point. 
Female (sexually dimorphic characters): Unknown. 
Remarks: Thomson’s original description and illustrations of Leucothoe trailli are vague, 
doing little more than placing this species in the Leucothoidae.  Barnard (1972) illustrates a 
ventral keel with an anterior cusp and sharp anteroventral projection and suggests that the maxilla 
1 palp is lacking a distinct articulation with article 2.  Material used in both descriptions should be 
examined to determine if they are the same and to clarify diagnostic characters for this species.       
Habitat: Habitat not reported; 9-45 meters (reported as 5-25 fathoms). 
Host: Unknown. 
Distribution: New Zealand: Port Pegasus, Paterson Inlet, Morgans Pool. 
 
Leucothoe tridens Stebbing, 1888  
Leucothoe tridens Stebbing, 1888:777–779, Plate 47; Stebbing, 1906:166, no Figure; Chilton, 
(1905)1906:268, no Figure; Serejo, 1998:109–112, Figures 3–4. 
Leucothoe tridens Schellenberg, 1938a:21–23, Figure 11. 
Leucothoe tridens recifensis Schellenberg, 1938e:205–206, no Figure. 
Type material: Holotype female, 0.5 in., off New Zealand (40º 28’ S, 177º 43’ E), 
bottom, blue mud, 37.2ºC, Trawled, 1100 Fms, Station 168, 8 July 1874. 
Material examined: No material available for examination. 
Description based on description by Stebbing (1888).  Female.  Head anterior margin 
truncate, anterodistal margin quadrate, anterodistal margin with cusp.  Antenna 1 flagellum five 
articulate.  Antenna 2 subequal to antenna 1, flagellum six articulate.  Mandibular palp article 3 
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between 1.0 and 2.5 x longer than article 1.  Maxilla 1 palp two articulate.  Coxae 1–4 relative 
widths 1.0:1.6:1.3:1.5.  Gnathopod 1 coxa anterior margin serrate; basis distally expanded, 
posterior margin bare; carpus length 16.5 x width; propodus straight, palm dentate with 13 distal 
setae; dactyl between 0.1 and 0.2 x propodus length.  Gnathopod 2 coxa broader than long, 
anterior margin serrate; basis distally expanded, anterior margin with five setae, posterior margin 
with 10 setae; ischium with posterior setae; carpus 0.4 x propodus length, curved, distally 
truncate, anterior margin dentate; propodus with one mediofacial setal row above midline, 
reaching greater than 0.7 x propodus length, with submarginal setae, palm convex with four 
major tubercles; dactyl curved/geniculate, reaching 0.5–0.7 x propodus length.  Pereopod 3 coxa 
length 1.1 x width, distal margin serrate.  Pereopod 4 coxa distal margin serrate, posterior margin 
tapered.  Pereopods 5–7 bases narrowly expanded, length width ratios 1.6, 1.6, 1.5; posterior 
margins bare, serrate.  Uropods 1–3 relative lengths 1.0:0.6:0.9, rami with robust setae; uropod 3 
peduncle longer than inner ramus.  Epimeron 3 posteroventral corner subquadrate.  Telson length 
1.8 – 2.0 x width, apex tridentate.   
Male (sexually dimorphic characters): Unknown.  
Remarks: Leucothoe tridens is distinct in having a truncate anterior head margin, 
quadrate anterodistal head margin with a cusp; gnathopod 1 coxa with serrate anterior margin, 
dactyl shortened; gnathopod 2 basis with setose posterior margin, carpus distally truncate, 
propodus palm with four major tubercles; coxae 3-4 with serrate distal margins; pereopods 5-7 
bases narrowly expanded.  The tridentate telson was used as a diagnostic character of this species.  
It is now known to be a very common character state in leucothoids.    
Habitat: Blue mud; 2011 meters (reported as 1100 fathoms). 
Host: Unknown. 
Distribution: South Pacific: New Zealand, Auckland; Gilbert Islands, Aranuka, 
Apamama. 
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Leucothoe ubouhu Thomas & Klebba, 2007  
Leucothoe ubouhu Thomas & Klebba, 2007:25–30, Figures 15–18. 
Type material: Holotype male “A,” 9.0 mm, YPM38656, Co Cat Cay, Pelican Cays, 
Belize, (16º39.527’ N, 88º12.032’ W), patch reef, in the sponge Spongia officinalis subsp. 
obliqua, 1–15m, 6 December 2003, J.D. Thomas and K.N. Klebba, JDT Bel 03/12A; Paratype 
female “B,” 7.8 mm, YPM38657, JDT Bel 03/12A. 
Material examined: 1 male, YPM 38656 (JDT Bel 03/12A); 1 female, YPM 38657 (JDT 
Bel 03/12A); 3 males, 2 females, YPM 38658 (20 June 1978).  
Description based on Thomas & Klebba (2007).  Male.  Head anterior margin truncate, 
anterodistal margin oblique, anterodistal margin with cusp.  Ventral cephalic keel anterior margin 
transverse, anteroventral margin rounded, ventral margin convex.  Antenna 1 flagellum 14 
articulate.  Antenna 2 shorter than antenna 1, flagellum seven articulate.  Mandibular palp article 
3 between 1.0 and 2.5 x longer than article 1.  Maxilla 1 palp two articulate.  Maxilliped outer 
plate with plumose marginal setae.  Coxae 1–4 relative widths 1.0:1.3:1.0:1.5.  Gnathopod 1 coxa 
anterior margin serrate, with single cusp; basis distally expanded, anterior margin with seven 
setae, posterior margin bare; carpus length 7.3 x width, distal margin setose, proximal margin 
dentate; propodus straight, palm dentate with 12-13 distal setae; dactyl greater than 0.2 x 
propodus length.  Gnathopod 2 coxa broader than long; basis distally expanded, anterior margin 
with six setae, posterior margin bare; ischium with posterodistal setae; carpus 0.5 x propodus 
length, curved, distally truncate, anterior margin dentate; propodus with two mediofacial setal 
rows, primary mediofacial setal row above midline, reaching between 0.5 and 0.7 x propodus 
length, secondary mediofacial setal row with 4–6 setae, with submarginal setae, palm convex 
with three major tubercles; dactyl curved/geniculate, reaching 0.5–0.7 x propodus length.  
Pereopod 3 coxa length 1.2 x width.  Pereopod 4 coxa posterior margin tapered.  Pereopods 5–7 
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bases broadly expanded, length width ratios 1.3, 1.3, 1.3; posterior margins bare, pereopod 5 
posterior margin smooth, pereopods 6-7 posterior margins serrate.  Uropods 1–3 relative lengths 
1.0:0.7:0.9, rami with robust setae.  Epimera 1 and 3 bare, epimeron 2 with ventral setae; 
epimeron 3 posteroventral corner rounded.  Telson length greater than 2.0 x width, apex 
tridentate.   
Female (sexually dimorphic characters): Gnathopod 1 basis posterior margin with slight 
proximal inflation, anterior margin with nine setae, posterodistal margin with 10 long setae.  
Gnathopod 2 basis anterior margin with 11 scattered long and short setae, anterodistal corner with 
tuft of four short setae, posterodistal margin with three setae; carpus distally oblique, with six to 
eight apical setae.   
Remarks: Leucothoe ubouhu is distinct in having the head with an angular anterior 
margin, anterodistal margin slightly concave; mandibular palp article 2 with 16-17 setae; 
gnathopod 1 coxa with serrate anterior margin; gnathopod 2 carpus distally truncate, propodus 
with two mediofacial setal rows, and palm with three major tubercles.  Females are distinct in 
having gnathopod 1 basis posterior margin with long setae. 
Habitat: Coral reefs; 2-15 meters. 
Host: Sponge: Spongia obliqua.  
Distribution: Western Atlantic, Belize to Florida. 
 
Leucothoe urospinosa Serejo, 1998  
Leucothoe urospinosa Serejo, 1998:131–134, Figures 18–19; Thomas & Klebba, 2007:36, 41–42, 
Figure 26. 
Type material: Holotype male, 4.3 mm, MNRJ 7297, Paredes Reef, Bahia, Brazil, P.S. 
Young, March 1994; Paratypes, 19 females, 3 males, and 17 juveniles, MNRJ 8535; 8537, 
Paredes Reef, Bahia, Brazil, P.S. Young, March 1994, 14 females, 2 males, and 9 juveniles, 
MNRJ 7299–7300; 8538, Abrolhos Reef, Bahia, Brazil, (17°59'64.6" S, 38°45'14.7" W), 2 
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females and 2 males, MNRJ 8520, Praia do Frances, Alagoas, Brazil, 1 female, MNRJ 8519, 
Santo Aleixo Island, Pernambuco, Brazil, 6 females, 3 juveniles, MNRJ 8523; 8533, Rashinho do 
Coiceiro, Pernambuco, Brazil, 1 juvenile, MNRJ 7290, Popa Verde Reef, Abrolhos, Bahia, 
Brazil, 2 males and 4 females, USNM 282802, Abrolhos Reef, Bahia, Brazil, (17°59'64.6" S, 
38°45'14.7" W), 1 male and 2 females, ZMA Amph. 203830, California Reef, Bahia, Brazil, on 
Dysidea janiae. 
Material examined: 6 males, 4 females (JDT Bel 06-8B). 
Description based on description by Serejo (1998).  Male.  Head anterior margin truncate, 
anterodistal margin oblique.  Antenna 1 flagellum four articulate.  Antenna 2 shorter than antenna 
1, flagellum four articulate.  Mandibular palp article 3 shorter than article 1.  Maxilla 1 palp 
constricted.  Coxae 1–4 relative widths 1.0:1.0:0.8:1.0.  Gnathopod 1 coxa anterior and posterior 
margins setose, serrate; basis slightly inflated, anterior and posterior margins bare; carpus length 
10 x width, proximal margin smooth; propodus curved, palm dentate with three distal setae; 
dactyl greater than 0.2 x propodus length.  Gnathopod 2 coxa broader than long, distal margin 
setose; basis distally expanded, anterior and posterior margins bare; carpus 0.4 x propodus length, 
straight, distally truncate, anterior margin smooth; propodus with one mediofacial setal row 
displaced to midline, reaching between 0.5 and 0.7 x propodus length, with submarginal setae, 
palm sub-rectangular with three major tubercles; dactyl curved/geniculate, reaching 0.5–0.7 x 
propodus length.  Pereopod 3 coxa length 1.2 x width.  Pereopod 4 coxa distal margin setose, 
posterior margin tapered.  Pereopods 5–7 bases narrowly expanded, length width ratios 2.0, 1.5, 
1.5; posterior margins setose; pereopod 5 posterior margin smooth, pereopods 6-7 posterior 
margins serrate.  Uropods 1–3 relative lengths 1.0:0.9:1.0, uropods 1-2 lined with short marginal 
setae; uropods 1-3 rami with robust seta(e); uropod 3 peduncle much longer than inner ramus.  
Epimera 1-3 with ventral setae; epimeron 3 posteroventral corner rounded.  Telson length 1.8 – 
2.0 x width, apex truncate, with facial setae. 
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Female (sexually dimorphic characters): Gnathopod 2 propodus palm finely serrate, 
without major projections.  
Remarks: Leucothoe urospinosa is distinct in having short antennae 1-2; anterior head 
margin truncate; maxilla 1 palp constricted; gnathopod 1 coxa anterior and posterior margins 
serrate, propodus curved; gnathopod 2 propodus mediofacial setal row displaced to midline, palm 
sub-rectangular with three major tubercles; pereopods 5-7 bases narrowly expanded; and telson 
apex truncate with facial setae.  Live specimens are orange in color.  
Habitat: Coral reefs; 2-30 meters. 
Host: Sponges: Dysidea janiae and Tedania ignis. 
Distribution: Brazil: Bahia, Alagoas, Pernambuco; Belize: Whale Shoals. 
 
Leucothoe uschakovi Gurjanova, 1951  
Leucothoe uschakovi Gurjanova, 1951:488–489 (Russian), Figure 320; Oldevig, 1959:42, no 
Figure; Kamenskaya, 1979:244, no Figure; Vinogradov, 2004 (2003):34–35, no Figure. 
Type material: Greenland Sea, 3000 m. 
Material examined: No material available for examination. 
Description based on description by Gurjanova (1951).  Sex unknown.  Head anterodistal 
margin evenly rounded.  Eyes absent.  Antenna 1 flagellum 15 articulate.  Antenna 2 shorter than 
antenna 1, flagellum eight articulate.  Mandibular palp article 3 between 1.0 and 2.5 x longer than 
article 1.  Maxilla 1 palp two articulate.  Gnathopod 1 basis proximally widened, anterior and 
posterior margins bare; carpus length 15.6 x width, distal margin setose, proximal margin dentate; 
propodus curved, palm dentate with nine distal setae; dactyl greater than 0.2 x propodus length.  
Epimeron 3 bare; posteroventral corner with a simple cusp.  Telson length greater than 2.0 x 
width, apex with weak point.   
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Female (sexually dimorphic characters): Unknown. 
Remarks: Leucothoe uschakovi is distinct in the absence of eyes and in having elongate 
antennae 1-2; gnathopod 1 basis posteroproximally widened, carpus and propodus elongate, 
propodus curved; epimeron 3 posteroventral corner with a simple cusp; and telson apex with 
weak point.  Examination of type or topotypic material will clarify diagnostic characters for this 
species.  
Habitat: Coral reef: 3000 meters. 
Host: Unknown. 
Distribution: Greenland Sea; Scandinavia; Norwegian Sea. 
 
Leucothoe venetiarum Soika, 1949  
Leucothoe venetiarum Soika, 1949:189–190, Figures 1–3, 5–7; Krapp-Schickel, 1975:96–97, 
Plate 3; Krapp-Schickel, 1989:457, Figure 310. 
Type material: Female, 5–6 mm, in sponges, Venetian Lagoon, in sponges on the bricole 
of the Channel of Poveglia, 29 January 1945; Channel of S. Spirit, 17 January 1945; Channel of 
the Lazzareto, 17 January 1945; S. Nicolo di Lido, 17 January 1945; and the Creva Channel, 23 
January 1945. 
Material examined: No material available for examination. 
Description based on descriptions by Soika (1949) and Krapp-Schickel (1975).  Female.  
Antenna 1 flagellum six articulate.  Antenna 2 shorter than antenna 1, flagellum three articulate.  
Mandibular palp article 3 between 1.0 and 2.5 x longer than article 1.  Maxilla 1 palp two 
articulate.  Gnathopod 1 carpus length 13.25 x width, proximal margin smooth; propodus straight, 
palm dentate with five distal setae; dactyl between 0.1 and 0.2 x propodus length.  Gnathopod 2 
coxa equally as broad as long; carpus 0.4 x propodus length, curved, distally rounded, anterior 
margin smooth; propodus with one mediofacial setal row below midline, reaching greater than 
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0.7 x propodus length, palm convex, dentate; dactyl curved/geniculate, reaching 0.5–0.7 x 
propodus length. Epimeron 3 with ventral setae; posteroventral corner subquadrate.  Telson 
length greater than 2.0 x width.  
Male (sexually dimorphic characters): Gnathopod 2 coxa with serrate anterior margin; 
carpus with large subdistal tooth; propodus mediofacial setal row above midline, palm with three 
small tubercles. 
Remarks: Leucothoe venetiarum is distinct in having short antennae 1-2; gnathopod 1 
dactyl shortened; gnathopod 2 carpus with large subdistal tooth in males; and gnathopod 2 
mediofacial setal row below midline in females.  Type and topotypic material should be 
examined to clarify diagnostic character for this species.   
Habitat: Among algae or Posidonia in lagoons; 2-70 meters.  
Host: Sponges and ascidians (Microcosmus).  
Distribution: Mediterranean: Naples, Venezia; Adriatic Sea: Venetian Lagoon; 
Tyrrhenian Sea. 
 
Leucothoe wuriti Thomas & Klebba, 2007  
Leucothoe spinicarpa Ortiz, 1975:10, Figure 5. 
Leucothoe wuriti Thomas & Klebba, 2007:30–35, Figures 19–21. 
Type material: Holotype male “A,” 6.8 mm, YPM38659, Co Cat Cay, Pelican Cays, 
Belize, (16º39.527’ N, 88º12.032’ W), mangrove lagoon, in the tunicate Phallusia nigra on 
mangrove roots, 3 m, 4 March 2003, J.D. Thomas and K.N. Klebba, JDT Bel 03/03–7b; Paratype 
female “B,” 5.7 mm, YPM38660, JDT Bel 03/03–7b. 
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Material examined: 1 male, YPM 38659 (JDT Bel 03/03-7b); 1 female, YPM 38660 
(JDT Bel 03/03-7b); 2 males, 2 females, YPM 38661 (8 May 1976); 4 males, 5 females (JDT Bel 
06-04F). 
Description based on description by Thomas & Klebba (2007).  Male.  Head anterior 
margin rounded, anterodistal margin evenly rounded.  Ventral cephalic keel anterior margin 
excavate, anteroventral margin with a simple cusp, ventral margin convex.  Antenna 1 flagellum 
10 articulate.  Antenna 2 shorter than antenna 1, flagellum four articulate.  Mandibular palp 
article 3 between 1.0 and 2.5 x longer than article 1. Article 2 with 11–20 distal setae. Article 3 
with two distal setae. Maxilla 1 palp two articulate.  Coxae 1–4 relative widths 1.0:0.9:0.7:1.1.  
Gnathopod 1 coxa anterior margin setose, with facial seta; basis distally expanded, anterior 
margin with six setae, posterior margin bare; ischium with distal setae; carpus length 5.6 x width, 
distal margin setose, proximal margin dentate; propodus straight, palm dentate with more than six 
thick and 20 thin setae; dactyl greater than 0.2 x propodus length.  Gnathopod 2 coxa equally as 
long as broad; basis distally expanded, anterior margin with seven setae, posterior margin bare; 
ischium with distal setae; carpus 0.6 x propodus length 0.6, curved, distally truncate, anterior 
margin dentate; propodus with one mediofacial setal row displaced to midline, reaching greater 
than 0.7 x propodus length, with submarginal setae, palm convex with one major and two minor 
tubercles; dactyl curved/geniculate, reaching greater than 0.7x propodus length.  Pereopod 3 coxa 
length 1.6 x width.  Pereopod 4 coxa posterior margin excavate.  Pereopod 6 coxa facial setae 
present.  Pereopods 5–7 bases narrowly expanded, length width ratios 1.4, 1.4, 1.3; posterior 
margins setose, pereopods 5-6 posterior margins smooth, pereopod 7 posterior margin serrate.  
Uropods 1–3 relative lengths 1.0:0.6:0.8, rami with robust setae, uropod 2 rami lined with short 
marginal setae; uropod 3 peduncle subequal to inner ramus.  Epimera 1 and 3 bare, epimeron 2 
with ventral setae; epimeron 3 posteroventral corner subquadrate, produced.  Telson length 
greater than 2.0 x width, apex tridentate. 
  
208 
Female (sexually dimorphic characters): Gnathopod 1 basis posterior margin with eight 
setae; carpus narrow.  
Remarks: Leucothoe wuriti is distinct in having mandibular palp article 2 with 18 setae; 
gnathopod 1 coxa with long facial seta, carpus with distal setae; gnathopod 2 carpus distally 
truncate, propodus mediofacial setal row displaced to midline, palm with one major and two 
minor tubercles; coxa 6 with facial setae; pereopods 5-7 bases narrowly expanded; and epimeron 
3 posteroventral corner produced.  
Habitat: Coral reefs, mangrove lagoons; 2-15 meters. 
Host: Ascidians: Phallusia (formerly Ascidia) nigra and Ascidia curvata. Live specimens 
have a distinct brown checker back pattern. 
Distribution: Western Atlantic, Belize to Florida. 
 
Paraleucothoe Stebbing 
Paraleucothoe Stebbing, 1899:208.  
Type-species. Leucothoe novaehollandiae Haswell, 1879b, original designation. 
Diagnosis: Maxilliped outer plates reaching to apex of palp article 1.  Mandibular palp 
three articulate; right lacinia mobilis smaller than left.  Maxilla 1 palp one articulate. Coxa 1-4 
relatively equal in widths.  Moderate sexual dimorphism.     
Relationships. Differing from Leucothoe in the large maxilliped outer plates and 
moderate sexual dimorphism.  Differing from Anamixis, Nepanamixis, and Paranamixis in coxa 1 
not being reduced, well developed mouthparts, and lower level of sexual dimorphism. 
Species. Paraleucothoe flindersi Stebbing, 1888; Paraleucothoe novaehollandiae 
(Haswell, 1879b). 
Habitat and Distribution. Marine, South Pacific: Australia, 0-200 m, in ascidians 
(especially Pyura spp. and coral mud, 2 species. 
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Paraleucothoe flindersi (Stebbing, 1888)  
Leucothoe flindersi Stebbing, 1888:779–782, Plate 48. 
Paraleucothoe novaehollandiae Chilton, 1922:6–7, Figure 2; Chilton, 1923:88–89, Figure 2. 
Paraleucothoe flindersi Lowry & Stoddart, 2003: 157, no Figure. 
Type material: Holotype: sex unknown, 2.5 mm, Whereabouts unknown, possibly 
BMNH.  Flinders Passage, Torres Strait, 16 meters depth (10º30'S 132º18'E). 
Material examined: No material available for examination. 
Description based on description by Stebbing, 1888.  Sex unknown.  Head anterior 
margin rounded, anterodistal margin evenly rounded.  Antenna 1 flagellum four articulate; 
accessory flagellum minute.  Antenna 2 flagellum three articulate.  Mandibular palp article 3 
between 1.0 and 2.5 x longer than article 1.  Maxilla 1 palp one articulate.  Maxilliped outer plate 
tuberculate.  Coxae 1–4 relative widths 1.0:1.1:1.0:1.6.  Gnathopod 1 basis linear, anterior margin 
with nine long setae, posterior margin with one seta; ischium with posterior setae; carpus distal 
margin setose, proximal margin smooth; propodus curved, palm smooth; dactyl less than 0.1 x 
propodus length.  Gnathopod 2 basis linear, anterior margin with two setae, posterior margin with 
two distal setae; ischium with posterior setae; carpus 0.6 x propodus length, straight, distally 
tapered, anterior margin smooth; propodus with submarginal setae, palm convex, dentate; dactyl 
curved/geniculate, reaching less than 0.5 x propodus length.  Pereopod 3 coxa ventral margin 
setose.  Pereopod 4 coxa ventral margin setose, posterior margin rounded.  Pereopods 5–6 bases 
broadly expanded, length width ratios 1.2, 1.2.  Uropods 1–2 relative lengths 1.0:0.7, rami lined 
with short marginal setae.  Epimera 1-3 bare; epimeron 3 posteroventral corner rounded.  Telson 
length greater than 2.0 x width.  
Female (sexually dimorphic characters): Unknown. 
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Remarks: Paraleucothoe flindersi is distinct in having mandibular palp article 2 
thickened; tuberculate maxilliped outer plate; gnathopod 1 basis anterior margin with long setae, 
carpus with setose distal margin, propodus curved, and dactyl shortened. 
Habitat: Coral mud; 11-15 meters (reported as 7-8 fathoms). 
Host: Unknown. 
Distribution: Queensland: Flinders Passage, Torres Strait. 
 
Paraleucothoe novaehollandiae (Haswell, 1879)  
Leucothoe novaehollandiae Haswell, 1879b:329–330, Plate 20, Figure 2; Haswell, 1882:250, no 
Figure; Della Vale, 1893:656, no Figure (lists as uncertain species); Stebbing, 1910b:636, no 
Figure; J.L. Barnard, 1972b:262, Figures 153–155. 
Leucothoe brevidigitata Miers, 1884:313–314, Plate 34, Figure A.; Della Vale, 1893:656, no 
Figure (lists as uncertain species); Stebbing, 1906:167, no Figure; Stebbing, 1910b:636, no 
Figure. 
Paraleucothoe novaehollandiae Lowry & Stoddart, 2003: 157, no Figure 
Type material: Syntypes (probable): 3 specimens, AM P3471 (according to Springthorpe  
&  Lowry, 1994). Original specimen, 19 mm (reported as 0.75 inch); Port Jackson, New South 
Wales (33º 51'S 151º 16'E). 
Material examined: No material available for examination. 
Description based on description by Haswell, 1879 and J.L. Barnard, 1972.  Sex 
unknown.  Head anterior margin truncate, anterodistal margin concave.  Antenna 2 shorter than 
antenna 1.  Maxilla 1 palp one articulate.  Gnathopod 1 carpus length 2.9 x width, proximal 
margin smooth; propodus truncate, palm smooth.  Gnathopod 2 carpus 0.2 x propodus length, 
curved, distally tapered, anterior margin smooth; propodus palm sub-rectangular with four major 
tubercles; dactyl curved/geniculate, reaching less than 0.5 x propodus length.   
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Epimeron 3 posteroventral corner subquadrate.  Telson apex truncate.   
Female (sexually dimorphic characters): Unknown.  
Remarks: Paraleucothoe novaehollandiae is distinct in having a truncate anterior head 
margin with anterodistal concavity; antenna 2 shorter than antenna 1; gnathopod 1 propodus 
truncate; gnathopod 2 carpus shortened, and propodus palm sub-rectangular with four major 
tubercles.   Live specimens are reported as light pink in color.  Barnard (1972) illustrates heavily 
setose coxae and posterior margins of gnathopod 2 and pereopods 3, 5-6.  The type material 
should be examined for the presence of setae and compared with Barnard’s material to determine 
if they are the same species.   
Habitat: Coral mud; 0-15 meters. 
Host: Ascidian: Pyura spinifera. 
Distribution: Queensland: Thursday Island. New South Wales: Split Solitary Island; 
Coffs Harbour; Port Jackson; Cronulla, Port Hacking; Bare Island, Botany Bay; Jervis Bay; 
Jiguma; Twofold Bay. Victoria: Western Port. Tasmania: Port Dalrymple. Western Australia: 
Garden Island, Cockburn Sound. 
 
New Species Descriptions 
Sixteen species and one unidentified leucomorph discovered during this research are fully 
described. 
Figure Legend. Capital letters in figures refer to the following appendages; A = antennae, 
C = coxae, Hd = head, LL = lower lip, Md = mandible, Mx = maxillae, Mp = maxilliped, G = 
gnathopod, P = pereopod, T = telson, U = uropod, Ep = epimera.  Capital letters to the right of 
each caption refer to the following: L = left, R = right.  Lower case letters to the left of capital 
letters refer to the following adjectives: l = lateral, m = medial, + = magnified.  Numbers to the 
right of capital letters refer to specific structures.    
  
212 
 
Leucothoe adelphe White & Thomas, 2009. 
Figures 2.1, 2.2 
Type material: Holotype, male, 1.6 mm, AM P71436, Three Sisters Bommie, Yonge Reef 
(14°36.104’S 145°37.126’E), coral rubble, back reef bommie, 17 m, C. Rakocinski, 3 March 
2005 (QLD 1792). Paratype, female, 1.9 mm, AM P71271, Horseshoe Reef, Lizard Island 
(14°41.21’S 145°26.49’E), clump of fibrous brown algae, large coral bommies surrounded by 
sand and rubble, 6 m, L. Hughes, 2 March 2005 (QLD 1767).  
Additional material examined: 3 males, AM P79819 (JDT/LIZ 15).  
Type locality: Yonge Reef, Lizard Island, Queensland, Australia (14°36.104’S 
145°37.126’E). 
Etymology: After the Greek ‘adelphe,’ meaning ‘sister’ and referring to the Type 
locality: 
Diagnosis:  Head, anterodistal margin rounded with cusp; ventral cephalic keel 
transverse.  Gnathopod 1, basis slightly inflated, bare; dactyl reaching 0.1 x propodus length.  
Gnathopod 2, basis stout, widened distally; carpus distally truncate, smooth; propodus palm 
convex with four blunt projections. Pereopods 5-7, bases narrow. Epimeron 3, posteroventral 
margin subquadrate.  Uropods 1-3, rami lined with short setae. Telson, apex with weak point.   
Description based on holotype, male, 1.6 mm, AM P71436.  Head. Head length less than 
pereonites 1+2, anterior margin weakly convex, without serrations or spines, anterodistal margin 
rounded with cusp, ventral cephalic keel transverse, rostrum small to medium; eyes with 10 or 
more ocelli, round. Antenna 1 0.3 x body length; flagellum five articulate, peduncle width less  
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Figure 2.1. Leucothoe adelphe White & Thomas, 2009, holotype male, 1.6 mm, AM 
P71436 (QLD 1792), Three Sisters Bommie, Yonge Reef; paratype female, 1.9 mm, 
AM P71271 (QLD 1767), Horseshoe Reef, Lizard Island, Great Barrier Reef.  
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Figure 2.2. Leucothoe adelphe White & Thomas, 2009, holotype male, 1.6 mm, AM 
P71436 (QLD 1792), Three Sisters Bommie, Yonge Reef; paratype female, 1.9 mm, 
AM P71271 (QLD 1767), Horseshoe Reef, Lizard Island, Great Barrier Reef.  
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than 2 x article 2. Antenna 2 0.3 x body length, subequal to antenna 1; flagellum five articulate. 
Mandibles left mandible lost in dissection; right mandible lacking molar; incisor strongly dentate; 
lacinia mobilis small, setal row with seven robust setae; palp three articulate, ratio of articles 1–3, 
1.0:2.2:1.1, article 2 with one distal seta, article 3 with two distal setae. Upper and lower lips and 
maxillae 1–2 lost in dissection. Maxilliped inner plates fused, distal margin notched, with short  
spines; outer plate smooth, reduced, reaching much less than half of palp article 1, with three 
proximal and two facial 
setae; palp four articulate, article 4 wide, slightly recurved. 
Pereon. Coxae 1–4 relative widths 1.0:0.9:1.1:1.4. Gnathopod 1 coxa smooth, bare, 
anterodistal corner produced, narrowly rounded, distal margin straight, posterodistal angle 
subquadrate, facial setae absent; basis slightly inflated, anterior and posterior margins bare; 
ischium bare; carpus and propodus distally tapered; carpus length nine x width, proximal margin 
with two dentitions, distal margin with four setae; propodus straight, palm dentate with five distal 
setae; dactyl smooth, reaching 0.1 x propodus length. Gnathopod 2 coxa length subequal to width, 
slightly narrower than coxa 3, anterior margin smooth, anterodistally rounded, distal margin 
evenly rounded, posterior margin straight, facial setae absent; basis stout, widened distally,  
without tubercles or serrations, anterior and posterior margins bare; ischium bare; carpus 0.3 x 
propodus length, gently curved, distally truncate, anterior margin smooth; propodus posterior 
margin without spines/serrations, with one mediofacial setal row above midline, reaching 
approximately 0.5 x propodus length, 1 row of eight submarginal setae, palm convex with four 
blunt projections; dactyl recurved, proximal margin smooth, anterior margin distally subacute, 
reaching 0.7 x propodus length. Pereopod 3 coxa length subequal to width; smooth, bare, 
anterodistal corner over-riding distal face of coxa 2 and extending below it, anterior margin 
evenly rounded, distal margin oblique, posterior margin evenly rounded, facial setae absent. 
Pereopod 4 coxa smooth, bare, anterior margin evenly rounded, distal margin evenly rounded, 
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posterior margin mildly excavate, facial setae absent. Pereopods 5–7 coxa facial setae absent; 
basis width length ratios 1:1.7, 1:1.9, 1:1.5, posterior margins smooth, bare. 
Pleon. Epimera 1–3 bare. Epimeron 3 posteroventral margin subquadrate. Uropods 1–3 
relative lengths 1.0:0.7:1.0; outer ramus 0.8 x inner ramus length. Uropod 1 peduncle 0.7 x inner 
ramus length. Uropod 2 peduncle 0.8 x inner ramus length. Uropods 1–2 inner ramus proximal 
margin lined with short setae, with robust setae; outer ramus distal margin lined with short setae, 
with robust setae. Uropod 3 peduncle and inner ramus subequal in length; inner and outer ramus 
proximal and distal margins lined with short setae; inner ramus with robust setae, outer ramus 
with one robust seta. Telson 1.7 x longer than wide, apex with weak point.  
Female (sexually dimorphic characters). Based on paratype, female, 1.9 mm, AM 
P71271. Gnathopod 1 carpus proximal margin without strong dentitions, weakly dentate 
anterodistally; propodus palm with fewer dentitions. Gnathopod 2 basis anterior margin with two 
long and two short setae, anterodistal margin with row of four short setae; propodus mediofacial 
setal row with fewer setae; submarginal setal row with five setae; dactyl distally acute.  
Remarks: This species appears to be closely related to Leucothoe micronesiae J.L. 
Barnard, 1965 and Leucothoe minuscula Schellenberg, 1938a based on the small size, short 
mediofacial setal row and strong dentition of the gnathopod 2 propodus palm. J.L. Barnard (1965) 
noted that the only difference between L. micronesiae and L. minuscula was the size and 
development of the female gnathopod 2. Closer examination suggests that these species may need 
to be synonymized. Leucothoe adelphe differs from L. micronesiae and L. minuscula in its 
narrow, smooth basis of pereopods 5–7, its rounded propodus on gnathopod 2 and its shorter, less 
recurved propodus of gnathopod 1. The strong dentition of the gnathopod 2 propodus palm is 
shared with Leucothoe ashleyae Thomas & Klebba, 2006, Leucothoe hornelli Walker, 1904, 
Leucothoe stegoceras Walker, 1904, Leucothoe rudicula White & Thomas, 2009 and Leucothoe 
serrata White & Thomas, 2009, but differs in most other respects, namely the short gnathopod 1 
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dactyl. These species share the general shape of gnathopod 1 with species in the genus 
Paraleucothoe; however, the propodus of L. adelphe is much narrower than in Paraleucothoe.  
Habitat: Coral rubble and fibrous brown algae; 2-17 meters.  
Host: Unknown. 
Distribution: Australia. Queensland: Yonge Reef and Horseshoe Reef, Lizard Island 
(current study). 
 
Leucothoe bova White & Thomas, 2009. 
Figures 2.3, 2.4 
Type material: Holotype, male, 6.0 mm, AM P80175, Pioneer Bay (~18°36'S 146°29'E), 
Haliclona sp. sponge, 5 m, K.N. Klebba and J.D. Thomas, 24 May 2004 (JDT/OPH 24a). 
Paratype, female, 5.4 mm, AM P80176, same station data. 
Type locality: Pioneer Bay, Orpheus Island, Queensland, Australia (~18°36’S 146°28’E). 
Etymology: After the Latin ‘bova,’ meaning ‘swelling of the legs’ and referring to the 
expanded gnathopod 1 basis in both males and females.  
Diagnosis: Head, anterior margin rounded; ventral cephalic keel rounded.  Gnathopod 1, 
basis widened anteroproximally and posterodistally; carpus and propodus narrow, distally 
attenuated.  Gnathopod 2, carpus straight, distally tapered, serrate; propodus with two clustered 
mediofacial setal rows, cluster of 21 submarginal setae, palm convex with four minor projections. 
Pereopods 5-7, bases wide. Epimeron 3, posteroventral margin broadly rounded.  Uropods 1 and 
3, rami lined with short marginal setae.  
Description based on holotype, male, 6.0 mm, AM P80175.  
Head. Head length less than pereonites 1+2, anterior margin rounded, without serrations or teeth, 
anterodistal margin rounded without cusp, ventral cephalic keel rounded, rostrum small to 
medium; eyes with 10 or more ocelli, round. Antenna 1 0.2 x body length; flagellum six 
articulate, peduncle width less than 2 x article 2. Antenna 2 0.2 x body length, shorter than 
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Figure 2.3. Leucothoe bova White & Thomas, 2009, holotype male, 6.0 mm, AM 
P80175; paratype female, 5.40 mm, AM P80176 (JDT/OPH-24a), Pioneer Bay, 
Orpheus Island, Great Barrier Reef. 
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Figure 2.4. Leucothoe bova White & Thomas, 2009, holotype male, 6.0 mm, AM 
P80175; paratype female, 5.40 mm, AM P80176 (JDT/OPH-24a), Pioneer Bay, 
Orpheus Island, Great Barrier Reef. 
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antenna 1; flagellum four articulate. Mandibles lacking molars; palp three articulate, ratio of 
articles 1–3, 1.0:2.4:0.7, article 2 with five to six distal setae, article 3 with two distal setae; 
incisors strongly dentate; left mandible lacinia mobilis large, strongly toothed, setal row with nine 
robust setae; spines, right mandible lacinia mobilis small, setal row with nine robust setae. Upper 
lip asymmetrically lobate, anterior margin setose. Lower lip inner lobes fused, strongly setose; 
outer lobes with moderate gape, anterior margins continually setose. Maxilla 1 palp two articulate 
with four distal setae; outer plate with eight distal spines and five distal setae. Maxilla 2 inner 
plate with six robust distal setae; outer plate with three robust and 10 thin distal setae. Maxilliped 
inner plates fused, distal margin with v-shaped indentation, with short spines and setae; outer 
plate smooth, reduced, reaching much less than half of palp article 1, with 10 distal setae and one 
distal spine; palp four articulate, article 4 wide, slightly recurved.   
 Pereon. Coxae 1–4 relative widths 1.0:1.1:0.9:1.1. Gnathopod 1 coxa smooth, bare, 
anterodistal corner produced, broadly rounded, distal margin rounded, posterior margin excavate, 
facial setae absent; basis widened anteroproximally and posterodistally, anterior margin with six 
spine-setae, posterior margin bare; ischium bare; carpus and propodus narrow, distally attenuated; 
carpus length 6.6 x width, proximal margin smooth, distal margin setose; propodus straight, palm 
smooth with 14 distal setae; dactyl smooth with two proximal setae, reaching 0.2 x propodus 
length. Gnathopod 2 coxa length 0.7 x width, slightly wider than coxa 3, smooth, bare, 
anterodistally rounded, distal margin evenly rounded, posterior margin straight, facial setae 
absent; basis constricted proximally, without tubercles or serrations, anterior margin with five 
short setae, posterior margin bare; ischium with 1 posterodistal seta; carpus 0.3 x propodus 
length, straight, distally tapered, anterior margin serrate; propodus posterior margin without 
spines/serrations, with two mediofacial setal rows, primary mediofacial setal row clustered below 
midline, reaching 0.6 x propodus length, secondary mediofacial setal row with cluster of eight 
setae, cluster of 21 submarginal setae, palm convex with four minor projections; dactyl curved, 
proximal margin smooth, anterior margin distally subacute, reaching 0.6 x propodus length. 
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Pereopod 3 coxa length subequal to width; anterodistal corner over-riding distal face of coxa 2 
and extending below it, smooth, bare, anterior margin produced anterodistally, distal margin 
straight, posterior margin straight, facial setae absent. Pereopod 4 coxa smooth, bare, anterior 
margin evenly rounded, distal margin evenly rounded, posterior margin straight, facial setae 
absent. Pereopods 5–7 coxa facial setae absent; basis width length ratios 1:1.3, 1:1.4, 1:1.4. 
Pereopods 5–6 basis posterior margins smooth, bare. Pereopod 7 posterior margin smooth, setose.  
Pleon. Epimera 1 and 3 bare. Epimeron 2 with four ventral setae. Epimeron 3 
posteroventral margin broadly rounded. Uropods 1–3 relative lengths 1.0:0.7:0.7. Uropod 1 
peduncle 1.3 x inner ramus length; outer and inner ramus subequal in length. Uropod 2 peduncle 
subequal in length with inner ramus; inner ramus with robust setae, outer ramus with one robust 
seta. Uropod 3 peduncle 1.6 x inner ramus length. Uropods 2–3 outer ramus subequal to inner 
ramus length. Uropods 1 and 3 inner and outer ramus lined with short marginal setae, with robust 
setae. Telson 1.8 x longer than wide, apex tridentate.  
Female (sexually dimorphic characters). Based on paratype, female, 5.4 mm, AM 
P80176. Gnathopod 1 basis widened proximally, posterior margin with 13 setae; carpus with 
shorter distal setae. Gnathopod 2 propodus mediofacial and submarginal setal rows with fewer 
setae, palm with less prominent projections; carpus distal margin undulating; dactyl anterior 
margin distally obtuse.  
Remarks: Leucothoe bova is distinct in its short antennae, large eyes, widened 
mandibular palp article 2, expanded gnathopod 1 basis, long distal setae on gnathopod 1 carpus 
and extensive submarginal setae on gnathopod 2 propodus. The posterior setae on gnathopod 1 
basis is shared with females of Leucothoe saron Thomas & Klebba, 2007, Leucothoe ubouhu 
Thomas & Klebba, 2007 and Leucothoe undulata White & Thomas, 2009. The distal setae on 
gnathopod 1 carpus is similar to Leucothoe flammosa Thomas & Klebba, 2007, which inhabits 
bivalve mollusks. Leucothoe bova is similar to L. ashleyae, females of L. assimilis, Leucothoella 
banwarthii Schellenberg, 1928, Leucothoe barana Thomas & Klebba, 2007, Leucothoe kensleyi 
  
222 
Thomas & Klebba, 2006, L. ubouhu, L laevipalma White & Thomas, 2009, L. makrommatos 
White & Thomas, 2009, L. odontiskos White & Thomas, 2009 and L. undulata White & Thomas, 
2009 in its gnathopod 2 propodus secondary mediofacial setal row.  
Habitat: Patch reefs; 5 meters.  
Host: Encrusting sponge: Haliclona Grant, 1836. 
Distribution: Australia. Queensland: Orpheus Island (current study). 
 
Leucothoe epidemos White & Thomas, 2009. 
Figures 2.5, 2.6 
Type material: Holotype, male, 14.6 mm, AM P70663; Watsons Bay, Lizard Island 
(14°39.41’S 145°27.14°E), tunicate Styela sp., patch reef, 5 m, J.K. Lowry, 24 February 2005 
(QLD 1638). Paratype, female, 12.7 mm, AM P71221; Casuarina Beach, Lizard Island 
(14°40.38’S 145°26.69’E), 11 tunicates from rock and rubble, sandy bottom with rubble, algae 
and sparse seagrass, 2 m, S. LeCroy, 2 March 2005 (QLD 1770). 
Additional material examined: 1 male, AM P70631 (QLD 1621); 2 females, AM P70589 
(QLD 1622); 1 female AM P70647 (QLD 1634); 1 female, AM P70662 (QLD 1638); 4 females, 
AM P70736 (QLD 1643); 1 male, AM P70754 (QLD 1645); 1 female, AM P70761 (QLD 1652); 
1 male, AM P70764 (QLD 1659); 4 females, AM P70918 (QLD 1681); 3 females, 2 juveniles, 
AM P70970 (QLD 1687); 1 female, AM P70885 (QLD 1692); 1 female, AM P17028 (QLD 
1713); 1 juvenile, AM P71175 (QLD 1723); 1 female, AM P71184 (QLD 1730); 2 females, AM 
P71100 (QLD 1733); 1 juvenile, AM P71168 (QLD 1751); 1 female, AM P71260 (QLD 1757); 1 
female, AM P71230 (QLD 1760); 3 females, 1 male, AM P71281 (QLD 1770); 4 females, AM 
P71377 (QLD 1788); 4 females, 1 male, AM P71354 (QLD 1789); 1 male, AM P71380 (QLD 
1791); 1 juvenile, AM P71372 (QLD 1798); 1 female, AM P71358 (QLD 1803); 1 male, AM 
P71427 (QLD 1808); 1 male, AM P71416 (QLD 1816); 1 female, AM P71492 (QLD 1819); 1  
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Figure 2.5. Leucothoe epidemos White & Thomas, 2009, holotype male, 14.6 mm, AM 
P70663 (QLD 1638), Watsons Bay, Lizard Island; paratype female, 12.68 mm, AM 
P71221 (QLD 1770), Casuarina Beach, Lizard Island, Great Barrier Reef. 
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Figure 2.6. Leucothoe epidemos White & Thomas, 2009, holotype male, 14.6 mm, AM 
P70663 (QLD 1638), Watsons Bay, Lizard Island, Great Barrier Reef.  
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female, AM P71441 (QLD 1820); 1 female, 2 juveniles, AM P71562 (QLD 1823); 1 female, 3 
juveniles, AM P71532 (QLD 1823); 1 female, 1 male, AM P71564 (QLD 1823); 2 females, AM 
P71579 (QLD 1829); 1 female, 1 male, AM P71522 (QLD 1829); 1 male, 4 females, GCRL2887 
(SEL/LZI-2-1); 1 male, 1 female, GCRL2885 (SEL/LZI-2-3); 1 male, 1 juvenile, GCRL2884 
(SEL/LZI-3-2); 2 females, GCRL2886 (SEL/LZI-2-7); 2 females, GCRL2888 (SEL/LZI-4-1). 
Type locality: Watsons Bay, Lizard Island, Queensland, Australia (14°39.41’S 
145°27.14°E). 
Etymology: After the Greek ‘epidemos,’ meaning ‘prevalent, common to a large number’ 
and referring to the high numbers of this species collected at Lizard Island, Australia.  
Diagnosis: Head, anterior margin rounded; ventral cephalic keel rounded; eyes 
posteriorly concave.  Mandibles, palp article 2 with 17-18 distal setae.  Gnathopod 1, coxa with 
one facial seta; basis anterior margin with 12 setae; carpus proximal margin with three serrate 
rows, distal margin setose.  Gnathopod 2, basis widened anterodistally, with three distal tubercles, 
anterior margin with 12-14 setae; carpus distally truncate, spoon-like, smooth; propodus with one 
mediofacial setal row displaced to midline, palm convex with four major projections. Pereopods 
5-7, bases wide. Epimeron 3, posteroventral margin weakly produced.  
Description based on holotype, male, 14.6 mm, AM P70663. 
Head. Head length less than pereonites 1+2, anterior margin rounded, anterodistal margin 
rounded without cusp, ventral cephalic keel rounded, rostrum small to medium; eyes with 10 or 
more ocelli, posteriorly concave. Antenna 1 0.3 x body length; flagellum eight articulate, 
peduncle width less than 2 x article 2. Antenna 2 0.3 x body length, shorter than antenna 1; 
flagellum three articulate. Mandibles lacking molars; palp three articulate, ratio of articles 1-3, 
1.0:4.2:2.5, article 2 with 17–18 distal setae, article 3 with two distal setae, incisors strongly 
dentate; left mandible lacinia mobilis large, strongly toothed, setal row with 12 robust setae, right 
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mandible lacinia mobilis small, setal row with seven robust setae. Upper lip asymmetrically 
lobate, anterior margin setose. Lower lip inner lobes fused, bare; outer lobes with moderate gape, 
anterior margins weakly setose. Maxilla 1 palp two articulate with four distal setae; outer plate 
with seven distal spines and four proximal setae. Maxilla 2 inner plate with five distal and three 
proximal setae; outer plate with three robust and 20 thin distal setae. Maxilliped inner plates 
fused, apical margin with v-shaped indentation, with short spines, long setae and a dense coating 
of facial setae; outer plate smooth, reduced, reaching half of palp article 1, with three proximal 
and three distal setae and one distal spine; palp four articulate, article 4 slender, slightly recurved. 
Pereon. Coxae 1–4 relative widths 1.0:1.1:0.8:1.4. Gnathopod 1 coxa smooth, bare, 
anterodistal corner produced, truncate, distal margin straight, posterodistal margin subquadrate, 
with one facial seta; basis slightly constricted proximally, anterior margin with 12 setae, posterior 
margin bare; ischium bare; carpus and propodus distally tapered; carpus length 8.9 x width, 
proximal margin with three serrate rows, distal margin setose; propodus straight, palm serrate 
with six proximal setae; dactyl smooth, reaching 0.4 x propodus length. Gnathopod 2 coxa length 
subequal to width, slightly wider than coxa 3, smooth, bare, anterodistally rounded, distal margin 
evenly rounded, posterior margin slightly concave, facial setae absent; basis widened 
anterodistally, with three distal tubercles, anterior margin with 12–14 setae, posterior margin 
bare; ischium with three anterodistal, three distal and two posterodistal setae; carpus 0.3 x 
propodus length, curved, distally truncate, spoon-like, anterior margin smooth; propodus posterior 
margin without spines/serrations, with one mediofacial setal row displaced to midline, reaching 
0.8 x propodus length, one row of 14 submarginal setae, palm convex with four major 
projections; dactyl curved, proximal margin smooth, anterior margin distally subacute, reaching 
0.7 x propodus length. Pereopod 3 coxa length 1.5 x width, smooth, bare, anterodistal corner 
over-riding distal face of coxa 2, not extending below it, anterior margin evenly rounded, distal 
margin oblique, posterior margin straight, facial setae absent. Pereopod 4 coxa smooth, bare, 
anterior and distal margins evenly rounded, posterior margin excavate, facial setae absent. 
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Pereopods 5–7 coxa facial setae absent; basis width length ratio 1:1:2, posterior margins smooth, 
bare. 
Pleon. Epimera 1 and 3 bare. Epimeron 2 with four ventral setae. Epimeron 3 
posteroventral margin weakly produced. Uropods 1–3 relative lengths 1.0:0.8:1.0; inner and outer 
ramus with robust setae. Uropod 1 peduncle subequal in length with inner ramus. Uropod 2 
peduncle 0.8 x inner ramus length; outer ramus 0.7 x inner ramus length. Uropod 3 peduncle 1.3 
x inner ramus length. Uropods 1 and 3 outer ramus subequal to inner ramus length. Telson 2.6 x 
longer than wide, apex tridentate.  
Female (sexually dimorphic characters). Based on paratype, female, 12.7 mm, AM 
P71221. Gnathopod 2 carpus not spoon-like, anterior margin serrate; propodus mediofacial setal 
row less setose; submarginal setal row with eight setae. Pereopod 3 with marginal setae.  
Remarks: Leucothoe epidemos shares the spoon-like gnathopod 2 carpus with Leucothoe 
alata Barnard, 1959, Leucothoe lihue Barnard, 1970a, Leucothoe spinulosa Chevreux, 1927, 
Leucothoe tridens Stebbing 1888 and L. rudicula White & Thomas, 2009. The profusely 
displaced mediofacial setal row is found in Leucothoe commensalis Haswell 1879, Leucothoe 
wuriti Thomas & Klebba, 2007 and Leucothoe thula White & Thomas, 2009. Leucothoe 
epidemos differs from L. commensalis in its single mediofacial setal row, rounded ventral 
cephalic keel and wider pereopods 5–7 basis. Leucothoe epidemos, L. wuriti, Leucothoe pollexa 
White & Thomas, 2009 and L. thula White & Thomas, 2009 share the facial seta on coxa 1. This 
species may be a sister taxon to L. commensalis, which has been reported frequently from this 
region, with each description showing slight variations. It is likely that L. commensalis is a 
cryptic species complex due to its isolated lifestyle in ascidian hosts.  
Habitat: Among algae and coral rubble; 2-20 meters.  
Host: Ascidians: Polycarpa aurata (Quoy and Gaimard, 1834), Atriolum robustum Kott, 
1983 and Styela Fleming, 1822 sp; Sponge: Spirastrella vagabunda (Ridley, 1884). 
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Distribution: Australia. Queensland: Lizard Island (current study). 
 
Leucothoe eumilli White & Thomas, 2009. 
Figures 2.7, 2.8 
Type material: Holotype, male, 2.2 mm, AM P80177, Fantome Island (~18°39'S 
146°30'E), pink ball sponge, 3 m, K. N. Klebba and J.D. Thomas, 23 May 2004 (JDT/OPH 23a). 
Type locality: Fantome Island, Queensland, Australia (~18°39'S 146°30'E). 
Etymology: After the native Manbarra Aboriginal word, ‘Eumilli,’ meaning ‘Fantome 
Island’ and referring to the Type locality:  
Diagnosis: Head, anterior margin with cusp; ventral cephalic keel subquadrate. 
Gnathopod 1, basis bare; carpus and propodus distally tapered. Gnathopod 2, carpus distally 
truncate, smooth; propodus with one mediofacial setal row displaced to midline, palm convex 
with two minor projections.  Pereopods 5-7, bases wide. Epimeron 3, posteroventral margin 
produced.   
Description based on holotype, male, 2.2 mm, AM P80177. 
Head. Head length less than pereonites 1+2, anterior margin with cusp, without serrations 
or teeth, anterodistal margin rounded, ventral cephalic keel subquadrate, rostrum small to 
medium; eyes with 10 or more ocelli, round. Antenna 1 0.3 x body length; flagellum seven 
articulate, peduncle width less than 2 x article 2. Antenna 2 0.3 x body length, shorter than 
antenna 1; flagellum four articulate. Mandibles lacking molars; palp three articulate, ratio of 
articles 1–3, 1.0:1.4:0.6, article 2 with four distal setae and one proximal seta, article 3 with two 
distal setae; incisors strongly dentate; left mandible lacinia mobilis large, strongly toothed, setal  
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Figure 2.7. Leucothoe eumilli White & Thomas, 2009, holotype male, 2.2 mm, AM 
P80177 (JDT/OPH-23a), Fantome Island, Great Barrier Reef. 
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Figure 2.8. Leucothoe eumilli White & Thomas, 2009, holotype male, 2.2 mm, 
AM P80177 (JDT/OPH-23a), Fantome Island, Great Barrier Reef. 
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row with 11 robust setae; right mandible lost in dissection. Upper and lower lips and maxillae 1 
and 2 lost in dissection. Maxilliped inner plates fused, distal margin with v-shaped indentation, 
with short spines; outer plate smooth, reduced, reaching much less than half of palp article 1, with 
two distal setae and one distal spine; palp four articulate, article 4 wide, slightly recurved.   
Pereon. Coxae 1–4 relative widths 1.0:1.3:0.7:1.4. Gnathopod 1 coxa smooth, bare, 
anterodistal corner produced, broadly rounded, distal margin rounded, posterodistal margin 
excavate, facial setae absent; basis constricted proximally, anterior and posterior margins bare; 
ischium with one posterodistal seta; carpus and propodus distally tapered, carpus length 25 x 
width, proximal margin smooth, distal margin bare; propodus straight, palm serrate with three 
distal setae; dactyl smooth, reaching 0.5 x propodus length. Gnathopod 2 coxa length subequal to 
width, much wider than coxa 3, smooth, bare, anterodistally rounded, distal margin evenly 
rounded, posterior margin rounded, facial setae absent; basis slightly widened distally, without 
tubercles or serrations, anterior margin with three setae, posterior margin with one seta; ischium 
with two facial and one posterodistal seta; carpus 0.6 x propodus length, straight, distally 
truncate, anterior margin smooth; propodus posterior margin without spines/serrations, with one 
mediofacial setal row displaced to midline, reaching 0.4 x propodus length, one row of three 
submarginal setae, palm convex with two minor projections; dactyl recurved, proximal margin 
smooth, anterior margin distally acute, reaching 0.7 x propodus length. Pereopod 3 coxa length 
1.3 x width, anterodistal corner over-riding distal face of coxa 2, not extending below it, smooth, 
bare, anterior margin straight, distal margin oblique, posterior margin evenly rounded, facial setae 
absent. Pereopod 4 coxa smooth, bare, anterior margin evenly rounded, distal margin evenly 
rounded, posterior margin mildly excavate, facial setae absent. Pereopods 5–7 coxa facial setae 
absent; basis width length ratios 1:1.3, 1:1.2, 1:1.2, posterior margins smooth, bare.  
Pleon. Epimeron 1 with one ventral seta. Epimeron 2 with three ventral setae. Epimeron 3 
bare, posteroventral margin produced. Uropods 1–3 relative lengths 1.0:0.7:1.1; inner and outer 
  
232 
ramus lined with short marginal setae, with robust setae. Uropods 1 and 3 peduncle subequal to 
inner ramus length; outer and inner rami subequal in length. Uropod 2 peduncle 1.3 x inner ramus 
length; outer ramus 0.8 x inner ramus length. Telson 1.8 x longer than wide, apex bidentate. 
Female (sexually dimorphic characters). Unknown. 
Remarks: Leucothoe eumilli is distinct in its anterior head cusp, its distally truncate 
gnathopod 2 carpus and its extremely short mediofacial setal row. A bidentate telson is also found 
in L. basilobata, L. cheiriserra, L. commensalis, Leucothoe ctenochasma Moore, 1987, Leucothoe 
diemenensis Myers, 1985c, Leucothoe laticoxa Ledoyer, 1978a and Leucothoe sparsa White & 
Thomas, 2009. 
Habitat: Patch reef.; 3 meters. 
Host: Pink ball sponge. 
Distribution: Australia. Queensland: Fantome Island (current study). 
 
Leucothoe hipposideros White & Thomas, 2009. 
Figures 2.9, 2.10 
Type material: Holotype, male, 3.2 mm, AM P71233, Horseshoe Reef, Lizard Island 
(14°41.21'S 145°26.49'E), coral rubble, large coral bommies surrounded by sand and rubble, 11 
m, C. Serejo, 2 March 2005 (QLD 1760). Paratype, male, 2.5 mm, AM P79805, Picnic Beach, 
Palfrey Island, Lizard Island (14°41.70'S 145°26.92'E), subtidal, patch reef, rubble with sand 
bottom, 2 m, S.E. LeCroy, 3 July 2001 (QLD SEL/LZI-2-1). Paratype, female, 2.0 mm, AM 
P79806, same station data as male paratype. 
Additional material examined: 1 male, AM P79807, (SEL/LZI-2-3). 
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Figure 2.9. Leucothoe hipposideros White & Thomas, 2009, holotype male, 3.2 mm, AM 
P71233 (QLD 1768), Horseshoe Reef, Lizard Island, Great Barrier Reef. 
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Figure 2.10. Leucothoe hipposideros White & Thomas, 2009, holotype male, 3.2 mm, AM 
P71233 (QLD 1768), Horseshoe Reef, Lizard Island, Great Barrier Reef.. 
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Type locality: Horseshoe Reef, Lizard Island, Queensland, Australia (14°41.21'S 
145°26.49'E). 
Etymology: After the Greek ‘hipposideros,’ meaning ‘horseshoe’ and referring to the 
type locality. 
Diagnosis: Head, anterior margin rounded; ventral cephalic keel with small projection. 
Maxilla 1, palp one articulate. Maxilliped, outer plate serrate. Gnathopod 1, coxa serrate, setose; 
basis bare; propodus palm dentate with seven to nine large triangular teeth; dactyl with medial 
notch, reaching 0.1 x propodus length.  Gnathopod 2, basis slightly widened distally, posterior 
margin with one to four setae; carpus distally tapered, serrate; propodus with two rows of 
submarginal setae, palm convex with six minor projections.  Pereopods 5-7, bases wide, posterior 
margins serrate, setose. Epimeron 3, posteroventral margin narrowly rounded. Uropods 1 and 3, 
rami lined with short marginal setae.  Uropod 2, inner ramus bare.   
Description based on holotype, male, 3.2 mm, AM P71233. 
Head. Head length less than pereonites 1+2, anterior margin rounded, anterodistal margin 
rounded without cusp, ventral cephalic keel with small projection, rostrum small to medium; eyes 
with 10 or more ocelli, round. Antenna 1 0.3 x body length; flagellum three articulate, peduncle 
width less than 2 x article 2. Antenna 2 0.2 x body length, shorter than antenna 1; flagellum three 
articulate. Mandibles lacking molars, palp three articulate, ratio of articles 1–3, 1.0:2.2:1.4, article 
2 with two distal setae, article 3 with two distal setae, incisors strongly dentate; left mandible 
lacinia mobilis large, strongly toothed, setal row with eight robust setae; right mandible lacinia 
mobilis small, setal row with eight robust setae. Upper lip asymmetrically lobate, anterior margin 
setose. Lower lip inner lobes fused, bare; outer lobes with moderate gape, anterior margins 
weakly setose. Maxilla 1 palp one articulate with four distal setae; outer plate with five distal 
spines and two distal setae. Maxilla 2 inner plate with five distal setae; outer plate with two robust 
setae and 10–11 thin distal setae. Maxilliped inner plates fused, distal margin with v-shaped 
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indentation, with short spines and long setae; outer plate serrate, reduced, reaching less than half 
of palp article 1, with six distal setae and 1 distal spine; palp four articulate, article 4 slender, very 
slightly curved. 
Pereon. Coxae 1–4 relative widths 1.0:1.1:1.1:1.5. Gnathopod 1 coxa serrate, setose, 
anterodistal corner produced, broadly rounded, distal margin straight, posterodistal margin 
rounded, facial setae absent; basis slightly constricted proximally, anterior and posterior margins 
bare; ischium bare; carpus and propodus distally tapered; carpus length 7.5 x width, proximal 
margin with denticles, distal margin bare; propodus straight, palm dentate with seven to nine 
distal setae and seven to nine large triangular teeth; dactyl with medial notch, reaching 0.1 x 
propodus length. Gnathopod 2 coxa length 0.9 x width, subequal to coxa 3, smooth, bare, 
anterodistally rounded, distal margin evenly rounded, posterior margin straight, facial setae 
absent; basis slightly widened distally, without tubercles or serrations, anterior margin with one to 
five setae, posterior margin with one to four setae; ischium with one posterior and one distal seta; 
carpus 0.3 x propodus length, recurved, distally tapered, anterior margin serrate; propodus with 
one mediofacial setal row above midline, reaching 0.6 x propodus length, two rows of 
submarginal setae, palm convex with six minor projections, dactyl recurved, proximal margin 
smooth, anterior margin distally subacute, reaching 0.8 x propodus length. Pereopod 3 coxa 
length 1.4 x width, anterodistal corner over-riding distal face of coxa 2 and extending below it, 
smooth, bare, anterior margin subquadrate, distal margin straight, posterior margin straight, facial 
setae absent. Pereopod 4 coxa smooth, bare, anterior margin rounded, distal margin evenly 
rounded, posterior margin weakly excavate, facial setae absent. Pereopods 5–7 coxa facial setae 
absent; basis width length ratios 1:1.3, 1:1.4, 1:1.3, posterior margins serrate, setose. 
Pleon. Epimera 1 and 3 bare. Epimeron 2 with two to three ventral setae. Epimeron 3 
posteroventral margin narrowly rounded. Uropods 1–3 relative lengths 1.0:0.8:1.2. Uropod 1 
peduncle 0.8 x inner ramus length. Uropod 2 peduncle and outer ramus 0.6 x inner ramus length; 
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inner ramus bare, outer ramus with one robust seta. Uropod 3 peduncle and inner ramus subequal 
in length. Uropods 1 and 3 outer and inner ramus subequal in length; inner and outer ramus lined 
with short marginal setae, with robust setae. Telson 2.2 x longer than wide, apex tridentate.  
Female (sexually dimorphic characters). Based on paratype, female, 2.0 mm, AM 
P79806. Gnathopod 1 propodus palm with six teeth. Gnathopod 2 propodus palm with less 
prominent projections, fewer mediofacial setae; carpus anterior margin smooth.  
Remarks: Leucothoe hipposideros shares its uni-articulate maxilla 1 palp with Leucothoe 
laevipalma White & Thomas, 2009, Leucothoe odontiskos White & Thomas, 2009, Leucothoe 
pollexa White & Thomas, 2009, Leucothoe sparsa White & Thomas, 2009, L. thula White & 
Thomas, 2009 and L. undulata White & Thomas, 2009. This character has not been found in any 
described Leucothoe to date, although an “indistinct suture” in the maxilla 1 palp has been 
reported in L. assimilis, L. basilobata, L. cheiriserra and L. urospinosa. Leucothoe hipposideros 
shares its serrate maxilliped outer plate with L. basilobata, L. cheiriserra., L. ctenochasma, 
Leucothoe laurensi Thomas, 1995, Leucothoe orkneyi Holman and Watling, 1983, Leucothoe 
squalidens Ledoyer, 1984a, L. laevipalma White & Thomas, 2009, L. odontiskos White & 
Thomas, 2009, L. serrata White & Thomas, 2009 and L. undulata White & Thomas, 2009. The 
gnathopod 1 propodus shape and triangular teeth are similar to L. cheiriserra and Leucothoe 
gavialis Myers, 1985c. Leucothoe hipposideros resembles L. cheiriserra in its serrate posterior 
margins on the basis of pereopods 5–7, but differs in its thin gnathopod 1 carpus and propodus, 
dentate gnathopod 1 carpus, gnathopod 1 dactyl notch, long gnathopod 2 mediofacial setal row, 
square coxa 3, longer uropod 1 and tridentate telson.   
Habitat: Among coral rubble; 2-12 meters. 
Host: Unknown. 
Distribution: Australia. Queensland: Lizard Island (current study). 
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Leucothoe laevipalma White & Thomas, 2009. 
Figures 2.11, 2.12 
Type material: Holotype, male, 2.2mm, AM P79808, patch reef off southern tip of Lizard 
Island (14°41’S 145°26’E), rubble, 1 m, J.D. Thomas, 23 January 1989 (JDT/LIZ 3). Paratype, 
female, 2.5 mm, AM P79809, same station data.  
Additional material examined: 1 male, AM P79810 (JDT/LIZ 5); 1 female, 1 male, AM 
P79811 (QLD 1760); 1 male, 1 juvenile, GCRL2889 (SEL/LZI-2-3). 
Type locality: Southern tip of Lizard Island, Queensland, Australia (14°41’S 145°26’E). 
Etymology: After the Latin ‘laevis,’ meaning ‘smooth,’ and ‘palma,’ meaning ‘the palm 
of the hand’ and referring to the smooth gnathopod 1 propodus palm. 
Diagnosis: Head, anterior margin rounded; ventral cephalic keel rounded. Maxilla 1, palp 
one articulate. Maxilliped, outer plate serrate. Gnathopod 1, basis anterior margin bare, posterior 
margin with one to five setae; carpus distal margin setose; propodus palm smooth. Gnathopod 2, 
carpus distally truncate, serrate; propodus with two mediofacial setal rows, palm convex with five 
minor projections.  Pereopods 5-7, bases wide, posterior margins setose. Epimeron 3, 
posteroventral margin subquadrate.  Uropods 1-2, rami lined with short marginal setae.  
Description based on holotype, male, 2.2 mm, AM P79808. 
Head. Head length less than pereonites 1+2, anterior margin rounded, without serrations 
or teeth, anterodistal margin rounded without cusp, ventral cephalic keel rounded, rostrum small 
to medium; eyes with 10 or more ocelli, round. Antenna 1 0.4 x body length; flagellum seven 
articulate, peduncle width less than 2 x article 2. Antenna 2 0.3 x body length, shorter than 
antenna 1; flagellum three articulate. Mandibles lacking molars, palp three articulate, ratio of 
articles 1–3, 1.0:3.0:1.0, article 2 with two to three distal setae, article 3 with two distal setae, 
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Figure 2.11. Leucothoe laevipalma White & Thomas, 2009, holotype male, 2.2 mm, AM 
P79808; paratype female, 2.47 mm, AM P79809 (JDT/LIZ-3), Lizard Island, Great Barrier 
Reef. 
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Figure 2.12. Leucothoe laevipalma White & Thomas, 2009, holotype male, 2.2 mm, AM 
P79808; paratype female, 2.47 mm, AM P79809 (JDT/LIZ-3), Lizard Island, Great Barrier 
Reef. 
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incisors strongly dentate; left mandible lacinia mobilis large, strongly toothed, setal row with 
seven robust setae; right mandible lacinia mobilis small, setal row with eight robust setae. Upper 
lip asymmetrically lobate, anterior margin setose. Lower lip inner lobes fused, bare; outer lobes 
with moderate gape, anterior margins weakly setose. Maxilla 1 palp one articulate with two distal 
setae; outer plate with three distal spines and three distal setae. Maxilla 2 inner plate with five 
distal setae; outer plate with 16 distal setae. Maxilliped inner plates fused, distal margin with v-
shaped indentation, with short spines and long setae; outer plate serrate, reduced, reaching much 
less than half of palp article 1, with four distal setae and one distal spine; palp four articulate, 
article 4 slender, slightly recurved.  
Pereon. Coxae 1–4 relative widths 1.0:1.2:1.2:1.5. Gnathopod 1 coxa smooth, setose, 
anterodistal corner produced, broadly rounded, distal margin straight, posterodistal margin 
rounded, facial setae absent; basis slightly constricted proximally, anterior margin bare, posterior 
margin with one to five setae; ischium bare; carpus and propodus distally tapered; carpus length 
18.8 x width, proximal margin smooth, distal margin setose; propodus straight, palm smooth with 
nine to 10 distal setae; dactyl smooth, reaching 0.2 x propodus length. Gnathopod 2 length 0.9 x 
width, subequal to coxa 3, smooth, bare, anterodistally rounded, distal margin evenly rounded, 
posterior margin slightly concave, facial setae absent; basis constricted proximally, without 
tubercles or serrations, anterior margin with one to eight setae, posterior margin with one to five 
setae; ischium with one posterior seta; carpus 0.4 x propodus length, straight, distally truncate, 
anterior margin serrate; propodus posterior margin without teeth/serrations, with two mediofacial 
setal rows, primary mediofacial setal row above midline, reaching 0.8 x propodus length, 
secondary mediofacial setal row with three setae, 1 row of four submarginal setae, palm convex 
with five minor projections; dactyl recurved, proximal margin smooth, anterior margin distally 
acute, reaching 0.9 x propodus length.  Pereopod 3 coxa length and width subequal, anterodistal 
corner over-riding distal face of coxa 2 and extending below it, smooth, setose, anterior margin 
evenly rounded, distal margin slightly convex, posterior margin slightly excavate, facial setae 
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absent. Pereopod 4 coxa smooth, setose, anterior margin evenly rounded, distal margin evenly 
rounded, posterior margin tapered, facial setae absent. Pereopods 5–7 coxa facial setae absent; 
basis width length ratios 1:1.3, 1:1.5, 1:1.3, posterior margins smooth, setose.  
Pleon. Epimera 1 and 3 bare. Epimeron 2 with three ventral setae. Epimeron 3 
posteroventral corner subquadrate. Uropod 3 missing. Uropods 1–2 relative lengths 1.0:0.5.  
Uropod 1 peduncle subequal in length with inner ramus; outer ramus subequal in length with 
inner ramus. Uropod 2 peduncle 0.8 x inner ramus length; outer ramus 0.7 x inner ramus length. 
Uropods 1–2 inner ramus lined with short marginal setae, with one robust seta; outer ramus lined 
with short marginal setae, with robust setae. Telson 2.4 x longer than wide, apex tridentate.  
Female (sexually dimorphic characters). Based on paratype, female, 2.5 mm, AM 
P79809. Gnathopod 2 basis anterior margin with one to three setae; propodus single mediofacial 
setal row above midline, reaching 0.6 x propodus length.  
Remarks: Leucothoe laevipalma shares its uni-articulate maxilla 1 palp with L. 
hipposideros White & Thomas, 2009, L. odontiskos White & Thomas, 2009, L. pollexa White & 
Thomas, 2009, L. sparsa White & Thomas, 2009, L. thula White & Thomas, 2009 and L. 
undulata White & Thomas, 2009 This character has not been found in any described Leucothoe to 
date, although an “indistinct suture” in the maxilla 1 palp has been reported in L. assimilis, L. 
basilobata, L. cheiriserra and L. urospinosa. Leucothoe laevipalma shares its serrate maxilliped 
outer plate with L. basilobata, L. cheiriserra., L. ctenochasma, L. laurensi, L. orkneyi, L. 
squalidens, L. hipposideros White & Thomas, 2009, L. odontiskos White & Thomas, 2009, L. 
serrata White & Thomas, 2009 and L. undulata White & Thomas, 2009. The smooth gnathopod 
1 propodus palm is similar to L. flammosa, Leucothoe bova White & Thomas, 2009, Leucothoe 
odontiskos White & Thomas, 2009 and L. serrata White & Thomas, 2009.  L. laevipalma differs 
from L. serrata White & Thomas, 2009 in its gnathopod 1 propodus palm dentition. Leucothoe 
laevipalma is similar to Leucothoe ashleyae, Leucothoe barana, females of Leucothoella gracilis 
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(Haswell, 1879), Leucothoe kensleyi, L. ubouhu, L. bova White & Thomas, 2009, L. laevipalma 
White & Thomas, 2009, Leucothoe makrommatos White & Thomas, 2009 and L. undulata White 
& Thomas, 2009 in its gnathopod 2 propodus secondary mediofacial setal row.  
Habitat: Among coral rubble; 0-2 meters. 
Host: Unknown.  
Distribution: Australia. Queensland: Lizard Island (current study). 
 
Leucothoe makrommatos White & Thomas, 2009. 
Figures 2.13, 2.14 
Type material: Holotype, male, 5.6 mm, AM P79820, Three Sisters Bommie, Yonge Reef 
(14°36.104’S 145°37.126’E), in ascidian host on a back reef bommie, 12 m, K. Klebba, 3 March 
2005 (QLD 1789). Paratype, female, 6.0 mm, AM P79821, same station data.  
Additional material examined: 1 male, AM P70697 (QLD 1643); 1 male, AM P71207 
(QLD 1755); 1 female, 1 male, AM P71213 (QLD 1760); 4 females, 3 males, AM P71353 (QLD 
1789); 1 female, AM P71458 (QLD 1789); 1 male, AM P79822 (QLD 1820). 
Type locality: Yonge Reef, Queensland, Australia (14°36.104’S 145°37.126’E). 
Etymology: After the Greek ‘makros,’ meaning ‘long’ and ‘omma,’ meaning ‘eye’ and 
referring to the elongate eye shape of this species. 
Diagnosis: Head, anterior margin rounded; ventral cephalic keel subquadrate; eyes 
elongate. Gnathopod 1, coxa serrate; carpus proximal margin serrate. Gnathopod 2, basis 
posterior margin slightly expanded, anterior margin with 15-16 setae, posterior margin with five 
to six setae; carpus distally expanded, serrate; propodus with one mediofacial setal row, slightly 
displaced to midline, as long as propodus length, palm convex with six minor projections.  
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Pereopod 4, coxa serrate. Pereopods 5-7, bases wide, posterior margins serrate. Epimeron 3, 
posteroventral margin subquadrate.   
Description based on holotype, male, 5.6 mm, AM P79820. 
Head. Head length less than pereonites 1+2, anterior margin rounded, without serrations 
or teeth, anterodistal margin rounded without cusp, ventral cephalic keel subquadrate, rostrum 
small to medium; eyes with 10 or more ocelli, elongate. Antenna 1 0.3 x body length; flagellum 
seven articulate, peduncle width less than 2 x article 2. Antenna 2 0.2 x body length, shorter than 
antenna 1; flagellum four articulate. Mandibles lacking molars, palp three articulate, ratio of 
articles 1–3, 1.0: 2.5:1.8, article 2 with five distal setae, article 3 with two distal setae, incisors 
strongly dentate; left mandible lacinia mobilis large, weakly toothed, setal row with 10 robust 
setae; right mandible lacinia mobilis small, setal row with 10 robust setae. Upper lip 
asymmetrically lobate, anterior margin setose. Lower lip inner lobes fused, bare; outer lobes with 
moderate gape, anterior margins strongly setose. Maxilla 1 palp two articulate with four distal 
setae; outer plate with five distal spines and four distal setae. Maxilla 2 inner plate with nine 
distal and 10 proximal setae; outer plate with 20 distal setae. Maxilliped inner plates fused, distal 
margin with v-shaped indentation, with short spines; outer plate smooth, reduced, reaching less 
than half of palp article 1, with two distal setae and one distal spine; palp four articulate, article 4 
slender, slightly recurved.  
Pereon. Coxae 1–4 relative widths 1.0:1.4:0.9:1.6. Gnathopod 1 coxa serrate, bare, 
anterodistal corner produced, narrowly rounded, distal margin straight, posterodistal margin 
rounded, facial setae absent; basis constricted proximally, anterior margin with eight to 10 setae, 
posterior margin with five to six setae; ischium with two posterior setae; carpus and propodus 
distally tapered; carpus length 13.6 x width, proximal margin serrate, distal margin bare; 
propodus straight, palm serrate with six distal setae; dactyl smooth, reaching 0.5 x propodus 
length. Gnathopod 2 coxa length 0.8 x width, slightly wider than coxa 3, smooth, bare,  
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Figure 2.13. Leucothoe makrommatos White & Thomas, 2009, holotype male, 5.6 
mm, AM P79820; paratype female, 6.0 mm, AM P79821 (QLD 1789), Yonge Reef, 
Great Barrier Reef. 
 
  
246 
Figure 2.14. Leucothoe makrommatos White & Thomas, 2009, holotype male, 5.6 
mm, AM P79820; paratype female, 6.0 mm, AM P79821 (QLD 1789), Yonge Reef, 
Great Barrier Reef. 
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anterodistally rounded, distal margin evenly rounded, posterior margin straight, facial setae 
absent; basis posterior margin slightly expanded, without tubercles or serrations, anterior margin 
with 15–16 setae, posterior margin with five to six setae; ischium with seven posterior setae; 
carpus 0.6 x propodus length, recurved, distally expanded, anterior margin serrate; propodus 
posterior margin without teeth/serrations, with one mediofacial setal row slightly displaced to 
midline, subequal with propodus length, one row of six submarginal setae, palm convex with six 
minor projections; dactyl curved, proximal margin smooth, anterior margin distally acute, 
reaching 0.7 x propodus length. Pereopod 3 coxa length 1.4 x width, anterodistal corner over-
riding distal face of coxa 2 and extending below it, smooth, bare, anterior margin evenly rounded, 
distal margin oblique, posterior margin evenly rounded, facial setae absent. Pereopod 4 coxa 
serrate, bare, anterior margin evenly rounded, distal margin produced, posterior margin tapered, 
facial setae absent. Pereopods 5–7 coxa facial setae absent; basis width length ratios 1:1.2, 1:1.2, 
1:1.2, posterior margins serrate, bare. 
Pleon. Epimera 1–3 bare. Epimeron 3 posteroventral margin subquadrate. Uropods 1–3   
relative lengths 1.0:0.7:1.1; inner and outer ramus with robust setae. Uropod 1 peduncle subequal 
in length with inner ramus. Uropod 2 peduncle 0.7 x inner ramus length; outer ramus 0.8 x inner 
ramus length. Uropod 3 peduncle 1.2 x inner ramus length. Uropods 1 and 3 outer ramus 
subequal to inner ramus length. Telson 2.1 x longer than wide, apex tridentate.  
Female (sexually dimorphic characters). Based on paratype, female, 6.0 mm, AM 
P79821. Gnathopod 1 basis anterior margin with 13–15 setae; posterior margin with 29–30 
alternating short and long setae; ischium with eight posterior setae. Gnathopod 2 basis anterior 
margin with 28–30 short and long setae; posterior margin with 15 setae; ischium posterior margin 
with eight setae; distal margin with 10 setae; propodus with 17 submarginal setae in two 
indistinct rows.  
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Remarks: The elongate eyes of L. makrommatos are distinct. Leucothoe makrommatos 
appears to be closely related to L. wuriti and Leucothoe epidemos White & Thomas, 2009, both 
found in ascidian hosts. Leucothoe makrommatos differs from L. wuriti and L. epidemos White & 
Thomas, 2009 in its gnathopod 1 basis posterior setae, its less displaced gnathopod 2 propodus 
mediofacial setal row and its less prominent gnathopod 2 propodus palm projections. The 
posterior setae on gnathopod 1 basis is shared with females of L. saron, L. ubouhu and L. bova 
White & Thomas, 2009. The serrate coxa 1 and 4 anterodistal margins are shared with L. 
banwarthii, L. gracilis and L. serrata White & Thomas, 2009. Leucothoe makrommatos is similar 
to L. ashleyae, females of L. assimilis, females of L. banwarthii, L. barana, L. kensleyi, L. 
ubouhu, L. bova White & Thomas, 2009, L laevipalma White & Thomas, 2009, L. odontiskos 
White & Thomas, 2009 and L. undulata White & Thomas, 2009 in its gnathopod 2 propodus 
secondary mediofacial setal row. 
Habitat: Coral reefs; 2-12 meters. 
Host: Ascidian. 
Distribution: Australia. Queensland: Lizard Island (current study). 
 
Leucothoe odontiskos White & Thomas, 2009. 
Figures 2.15, 2.16 
Type material: Holotype, male, 2.8 mm, AM P79812, North Point, Lizard Island 
(~14°38’S 145°27’E), rubble sample from vertical cliffs and unconsolidated bottom rubble, 12.2 
m, J.D. Thomas, 28 January 1989 (JDT/LIZ 13). Paratype, female, 2.5 mm, AM P79813, same 
station data. 
Additional material examined: 1 female, 1 male AM P 79814 (JDT/LIZ 13). 
Type locality: North Point, Lizard Island, Queensland, Australia (~14°38’S 145°27’E).  
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Etymology: After the Greek ‘odontiskos,’ meaning ‘little tooth’ and referring to the 
tooth-like dentition along the gnathopod 1 propodus palm.  
Diagnosis: Head, anterodistal margin subquadrate; ventral cephalic keel rounded. Maxilla 
1, palp one articulate. Maxilliped, outer plate serrate. Gnathopod 1, carpus distal margin setose; 
propodus palm dentate; dactyl reaching 0.2 x propodus length. Gnathopod 2, basis linear, 
posterior margin with one to five setae; carpus distally truncate, serrate; propodus with two 
mediofacial setal rows, palm convex with three minor projections.  Pereopods 5-7, bases narrow, 
posterior margins setose. Epimeron 3, posteroventral margin subquadrate.  Uropods 2-3, rami 
lined with short marginal setae. 
Description based on holotype, male, 2.8 mm, AM P79812. 
Head. Head length less than pereonites 1+2, anterior margin rounded, without serrations 
or teeth, anterodistal margin subquadrate without cusp, ventral cephalic keel rounded, rostrum 
small to medium; eyes with 10 or more ocelli, round. Antenna 1 0.3 x body length; flagellum five 
articulate, peduncle width less than 2 x article 2. Antenna 2 0.3 x body length, shorter than 
antenna 1; flagellum four articulate. Mandibles lacking molars, palp three articulate, ratio of 
articles 1–3, 1.0:3.8:1.4, article 2 with two distal setae, article 3 with two distal setae, incisors 
strongly dentate; left mandible lacinia mobilis large, strongly toothed, setal row with eight robust 
setae; right mandible lacinia mobilis small, setal row with eight robust setae. Upper lip 
asymmetrically lobate, anterior margin weakly setose. Lower lip inner lobes fused, bare; outer 
lobes with moderate gape, anterior margins weakly setose. Maxilla 1 palp one articulate with four 
distal setae; outer plate with seven distal spines. Maxilla 2 inner plate with eight distal setae; 
outer plate with five distal setae. Maxilliped inner plates fused, distal margin with v-shaped 
indentation, with short spines and long setae; outer plate serrate, reduced, reaching less than half 
of palp article 1, with five distal setae and one distal spine; palp four articulate, article 4 slender, 
slightly recurved. 
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Figure 2.15. Leucothoe odontiskos White & Thomas, 2009, holotype male, 2.8 mm, AM 
P79812; paratype female, 2.47 mm, AM P79813 (JDT/LIZ-13), North Point, Lizard 
Island, Great Barrier Reef. 
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Figure 2.16. Leucothoe odontiskos White & Thomas, 2009, holotype male, 2.8 mm, AM 
P79812 (JDT/LIZ-13), North Point, Lizard Island, Great Barrier Reef. 
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Pereon. Coxae 1–4 relative widths 1.0:1.0:0.9:1.4. Gnathopod 1 coxa smooth, bare, 
anterodistal corner produced, broadly rounded, distal margin straight, posterodistal margin 
subquadrate, facial setae absent; basis constricted proximally, anterior margin with two short 
setae, posterior margin bare; ischium bare; carpus and propodus distally tapered; carpus 
length19.3 x width, distal ornamentation absent, proximal margin smooth, distal margin setose; 
propodus straight, palm dentate with nine distal setae; dactyl smooth, reaching 0.2 x propodus 
length. Gnathopod 2 coxa length subequal to width, slightly wider than coxa 3, smooth, setose, 
anterodistally rounded, distal margin evenly rounded, posterior margin straight, facial setae 
absent; basis linear, without tubercles or serrations, anterior margin with four to eight setae, 
posterior margin with one to five setae; ischium with one posterior seta; carpus 0.4 x propodus 
length, straight, distally truncate, anterior margin serrate; propodus posterior margin without 
teeth/serrations, with two mediofacial setal rows, primary mediofacial setal row above midline, 
reaching 0.9 x propodus length, secondary mediofacial setal row with three setae, one row of six 
submarginal setae; palm convex with three minor projections; dactyl slightly recurved, proximal 
margin smooth, anterior margin distally subacute, reaching 0.9 x propodus length. Pereopod 3 
coxa length 1.2 x width, anterodistal corner over-riding distal face of coxa 2 and extending below 
it, smooth, setose, anterior margin evenly rounded, distal margin straight, posterior margin 
straight, facial setae absent. Pereopod 4 coxa smooth, setose, anterior margin rounded, distal 
margin evenly rounded, posterior margin tapered, facial setae absent. Pereopods 5–7 coxa facial 
setae absent; basis width length ratios 1:1.6, 1:1.5, 1:1.5, posterior margins smooth, setose. 
Pleon. Epimera 1 and 3 bare. Epimeron 2 with three ventral setae. Epimeron 3 
posteroventral margin subquadrate. Uropod 1 missing. Uropods 2–3 relative lengths 1.0:1.4; inner 
and outer ramus lined with short marginal setae, with robust setae. Uropod 2 peduncle 0.7x inner 
ramus length; outer ramus broken, length unknown. Uropod 3 peduncle subequal in length with 
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inner ramus; outer ramus subequal in length with inner ramus. Telson 2.2 x longer than wide, 
apex tridentate.  
Female (sexually dimorphic characters). Based on paratype, female, 2.5 mm, AM 
P79813. Gnathopod 1 carpus without distal setae. Gnathopod 2 carpus anterior margin smooth; 
dactyl with proximal spine, strongly recurved.  
Remarks: Leucothoe odontiskos shares its uni-articulate maxilla 1 palp with L. 
hipposideros White & Thomas, 2009, L. laevipalma White & Thomas, 2009, L. pollexa White & 
Thomas, 2009, L. sparsa White & Thomas, 2009, L. thula White & Thomas, 2009 and L. 
undulata White & Thomas, 2009. This character has not been found in any described Leucothoe 
to date, although an “indistinct suture” in the maxilla 1 palp has been reported in L. assimilis, L. 
basilobata, L. cheiriserra and L. urospinosa. Leucothoe odontiskos shares its serrate maxilliped 
outer plate with L. basilobata, L. cheiriserra., L. ctenochasma, L. laurensi, L. orkneyi, L. 
squalidens, L. hipposideros White & Thomas, 2009, L. laevipalma White & Thomas, 2009, L. 
serrata White & Thomas, 2009 and L. undulata White & Thomas, 2009. The dentate propodus 
palm of gnathopod 1 is similar to L. ashleyae; L. basilobata; L. hipposideros White & Thomas, 
2009 and L. undulata White & Thomas, 2009, but lacks the triangular teeth found in L. 
hipposideros White & Thomas, 2009. This species is similar to L. ashleyae, females of L. 
assimilis, L. barana, females of L. gracilis, L. kensleyi, L. ubouhu, L. bova White & Thomas, 
2009, L. laevipalma White & Thomas, 2009, L. makrommatos White & Thomas, 2009 and L. 
undulata White & Thomas, 2009 in its gnathopod 2 propodus secondary mediofacial setal row.  
Habitat: Among coral rubble; 5-13 meters. 
Host: Unknown. 
Distribution: Australia. Queensland: Lizard Island (current study).  
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Leucothoe pollexa White & Thomas, 2009. 
Figures 2.17, 2.18 
Type material: Holotype, male, 4.8 mm, AM P79815; Picnic Beach, Palfrey Island, 
Lizard Island (14°41.70'S 145°26.92'E), subtidal, protected beach, poorly sorted coral sand with 
pieces of old coral, 0.3 m, S.E. LeCroy, 3 July 2001 (SEL/LZI-2-2). Paratype, female, 4.9 mm, 
AM P79816; Casuarina Beach, Lizard Island (14°40.77'S 145°26.85'E), subtidal, protected beach, 
fine, slightly muddy sand, 0.5 m, S.E. LeCroy, 5 July 2001 (SEL/LZI-5-1). 
Additional material examined: 1 male, AM P70624 (QLD 1621); 1 female, AM P70953 
(QLD 1697); 4 females, 2 juveniles, AM P79868 (SEL/LZI-1-1); 2 females, 1 juvenile, 
GCRL2890 (SEL/LZI-1-1). 
Type locality: Palfrey Island, Lizard Island, Queensland, Australia (14°41.70'S 
145°26.92'E). 
Etymology: After the Latin ‘pollex,’ meaning ‘thumb’ and referring to the subapical tooth 
on the gnathopod 2 carpus.  
Diagnosis: Head, anterior margin truncate; ventral cephalic keel subquadrate. Maxilla 1, 
palp one articulate. Gnathopod 1, coxa with one facial seta; basis bare; carpus proximal margin 
serrate, distal margin setose; dactyl reaching 0.2 x propodus length. Gnathopod 2, carpus curved 
with large subdistal tooth, serrate; propodus palm linear with three major projections.  Pereopods 
5-7, bases wide. Epimeron 3, posteroventral margin with bi-dentate cusp.  Uropods 1-3, rami 
lined with short marginal setae. 
Description based on holotype, male, 4.8 mm, AM P79815.  
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Figure 2.17. Leucothoe pollexa White & Thomas, 2009, holotype male, 4.8 mm, AM 
P79815 (SEL/LIZ-2-2), Picnic Beach, Palfrey Island; paratype female, 4.9 mm, AM 
P79816 (SEL/LIZ-5-1), Casuarina Beach. Lizard Island, Great Barrier Reef. 
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Figure 2.18. Leucothoe pollexa White & Thomas, 2009, holotype male, 4.8 mm, AM 
P79815 (SEL/LIZ-2-2), Picnic Beach, Palfrey Island; paratype female, 4.9 mm, AM 
P79816 (SEL/LIZ-5-1), Casuarina Beach. Lizard Island, Great Barrier Reef. 
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Head. Head length less than pereonites 1+2, anterior margin truncate, without serrations 
or teeth, anterodistal margin rounded without cusp, ventral cephalic keel subquadrate, rostrum 
small to medium; eyes with 10 or more ocelli, round. Antenna 1 0.3 x body length; flagellum 
eight articulate, peduncle width less than 2 x article 2, article 3 short. Antenna 2 0.3 x body 
length, shorter than antenna 1; flagellum four articulate. Mandibles lacking molars, palp three 
articulate, ratio of articles 1–3, 1.0:3.6:1.9, article 2 with four distal setae, article 3 with two distal 
setae, incisors strongly dentate; left mandible lacinia mobilis large, strongly toothed, setal row 
with eight robust setae; right mandible lacinia mobilis small, setal row with seven robust setae. 
Upper lip asymmetrically lobate, anterior margin setose. Lower lip inner lobes fused, bare; outer 
lobes with moderate gape, anterior margins weakly setose. Maxilla 1 palp one articulate with 
three distal setae; outer plate with seven distal spines and two distal setae. Maxilla 2 inner plate 
with three distal setae; outer plate with three robust and nine to 11 thin distal setae. Maxilliped 
inner plates fused, distal margin evenly rounded, with short spines and long setae; outer plate 
smooth, vestigial, barely exceeding margin of palp article 1, with three distal setae and one distal 
spine; palp four articulate, article 4 slender, recurved.  
Pereon. Coxae 1–4 relative widths 1.0:1.2:1.0:1.3. Gnathopod 1 coxa smooth, bare, 
anterodistal corner produced, narrowly rounded, distal margin rounded, posterodistal margin 
subquadrate, with one facial seta; basis constricted proximally, anterior and posterior margins 
bare; ischium bare; carpus and propodus distally tapered; carpus length 10 x width, proximal 
margin serrate, distal margin setose; propodus straight, palm serrate with four to five distal setae; 
dactyl smooth, reaching 0.2 x propodus length. Gnathopod 2 coxa length 0.8 x width, slightly 
wider than coxa 3, smooth, bare, anterodistally rounded, distal margin evenly rounded, posterior 
margin straight, facial setae absent; basis slightly constricted proximally, without tubercles or 
serrations, anterior and posterior margins bare; ischium bare; carpus 0.3 x propodus length, 
curved with large subdistal tooth, anterior margin serrate; propodus posterior margin with few 
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small  teeth/serrations, with one mediofacial setal row above midline, reaching 0.8 x propodus 
length, one row of eight submarginal setae, palm linear with three major projections; dactyl 
strongly recurved, proximal margin smooth, anterior margin distally acute, reaching 0.7 x 
propodus length. Pereopod 3 coxa length 1.3 x width, anterodistal corner over-riding distal face 
of coxa 2 and extending below it, smooth, bare, anterior margin evenly rounded, distal margin 
oblique, posterior margin evenly rounded, facial setae absent. Pereopod 4 coxa smooth, bare, 
anterior margin straight, distal margin produced, posterior margin excavate, facial setae absent. 
Pereopods 5–7 coxa facial setae absent; basis width length ratios 1:1.3, 1:1.3, 1:1.2, posterior 
margins smooth, bare. 
Pleon. Epimera 1 and 3 bare. Epimeron 2 with two ventral setae. Epimeron 3 
posteroventral margin with bi-dentate cusp. Uropods 1–3 relative lengths 1.0:0.7:1.1; inner and 
outer ramus lined with short setae, with robust setae. Uropod 1 peduncle subequal in length with 
outer and inner ramus. Uropod 2 peduncle 0.8 x inner ramus length; outer ramus 0.6 x inner 
ramus length. Uropod 3 peduncle and outer ramus subequal to inner ramus length. Telson 2.7 x 
longer than wide, apex tridentate. 
Female (sexually dimorphic characters). Based on paratype, female, 4.9 mm, AM 
P79816. Gnathopod 1 basis anterior margin with four to five setae; ischium with three posterior 
setae. Gnathopod 2 basis with five to eight anterior and five to six posterior setae; propodus palm 
projections less prominent; carpus distally truncate, without subdistal tooth. Pereopods 3, 5–7 
coxae with facial setae. Epimeron 1 with two anteroventral setae. 
Remarks: Leucothoe pollexa shares its strongly recurved gnathopod 2 dactyl with L. 
rudicula White & Thomas, 2009. The epimeron 3 bidentate notch is found in Leucothoe alcyone 
Imbach, 1967, Leucothoe bidens Hirayama, 1985c and Leucothoe germanalcyone, Hirayama 
1992a. Leucothoe pollexa shares its uni-articulate maxilla 1 palp with L. hipposideros White & 
Thomas, 2009, L. laevipalma White & Thomas, 2009, L. odontiskos White & Thomas, 2009, L. 
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sparsa White & Thomas, 2009, L. thula White & Thomas, 2009 and L. undulata White & 
Thomas, 2009. This character has not been found in any described Leucothoe to date, although an 
“indistinct suture” in the maxilla 1 palp has been reported in L. assimilis, L. basilobata, L. 
cheiriserra and L. urospinosa. Leucothoe pollexa shares facial setae on the coxa with L. epidemos 
White & Thomas, 2009, L. sparsa White & Thomas, 2009 and L. thula White & Thomas, 2009.   
Leucothoe pollexa shares its gnathopod 2 carpus subdistal tooth with L. assimilis, L. diemenensis, 
Leucothoe furina Savigny, 1816, Leucothoe incisa Stebbing 1897, L. laticoxa, L. orkneyi and 
Leucothoe spinicarpa (Abildgaard, 1789). 
Habitat: Among coral rubble and muddy sand; 0-1 meter. 
Host: Unknown.  
Distribution: Australia. Queensland: Lizard Island (current study).  
 
Leucothoe rudicula White & Thomas, 2009. 
Figures 2.19, 2.20 
Type material: Holotype, male, 2.6 mm, AM P79801; North Point, Lizard Island 
(14°38’S 145°27’E), rubble sample from vertical cliffs and unconsolidated bottom rubble, 12.2 
m, J.D. Thomas, 28 January 1989 (JDT/LIZ 13). Paratype, male, 2.3 mm, AM P79802, same 
station data. Paratype, female, 1.80 mm, AM P79803, same station data. 
Additional material examined: 2 females, 1 male (JDT/LIZ 13). 
Type locality: North Point, Lizard Island, Queensland, Australia (14°38’S 145°27’E). 
Etymology: After the Latin ‘rudicula,’ meaning ‘wooden spoon, spatula’ and referring to 
the spoon-like apex of the gnathopod 2 carpus. 
Diagnosis: Head, anterior margin truncate, anterodistal margin quadrate with cusp; 
ventral cephalic keel oblique. Gnathopod 1, coxa setose; basis expanded distally; carpus and  
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Figure 2.19. Leucothoe rudicula White & Thomas, 2009, holotype male, 2.6 mm, AM 
P79801 (JDT/LIZ-13), North Point, Lizard Island, Great Barrier Reef. 
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Figure 2.20. Leucothoe rudicula White & Thomas, 2009, holotype male, 2.6 mm, AM 
P79801 (JDT/LIZ-13), North Point, Lizard Island, Great Barrier Reef. 
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propodus distally inflated, bulbous; carpus distal margin setose; propodus palm smooth; dactyl 
reaching 0.1 x propodus length. Gnathopod 2, basis anterodistal margin expanded with two small 
tubercles; carpus distally truncate, spoon-like, smooth; propodus with two mediofacial setal rows,  
palm convex with three major projections.  Pereopods 5-7, bases wide. Epimeron 3, 
posteroventral margin subquadrate.  Uropod 2, rami each with a single robust seta. 
Description based on holotype, male, 2.6 mm, AM P79801. 
Head. Head length less than pereonites 1+2, anterior margin truncate, without serrations 
or teeth, anterodistal margin quadrate with cusp, ventral cephalic keel oblique, rostrum small to 
medium; eyes with 10 or more ocelli, round. Antenna 1 0.4 x body length; flagellum seven 
articulate, peduncle width less than 2 x article 2. Antenna 2 0.3 x body length 0.3, shorter than 
antenna 1; flagellum three articulate. Mandibles lacking molars, palp three articulate, ratio of 
articles 1–3, 1.0:2.6:1.4, article 2 with four distal setae, article 3 with two distal setae, incisors 
strongly dentate; left mandible lacinia mobilis moderate in size, strongly toothed, setal row with 
eight robust setae; right mandible lacinia mobilis small, setal row with eight robust setae. Upper 
lip asymmetrically lobate, anterior margin weakly setose. Lower lip inner lobes fused, bare; outer 
lobes with moderate gape, anterior margins weakly setose. Maxilla 1 palp two articulate with four 
distal setae; outer plate with five distal spines and one distal seta. Maxilla 2 inner plate with four 
distal setae; outer plate with three robust and 10–12 thin distal setae. Maxilliped inner plates 
fused, distal margin with v-shaped indentation, with short spines and setae; outer plate smooth, 
reduced, reaching much less than half of palp article 1, with four distal setae and one distal spine; 
palp four articulate, article 4 widened proximally, slightly recurved.  
Pereon. Coxae 1–4 relative widths 1.0:1.7:1.5:1.8. Gnathopod 1 coxa smooth, 
anterodistal corner produced, with one seta, broadly rounded, distal margin rounded, posterodistal 
margin rounded, facial setae absent; basis expanded distally, anterior margin with two short setae, 
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posterior margin bare; ischium bare; carpus and propodus distally inflated, bulbous; carpus length 
5.8 x width, proximal margin weakly serrate, distal margin setose; propodus straight, palm 
smooth with 18–20 distal setae; dactyl smooth, reaching 0.1 x propodus length. Gnathopod 2 
coxa length and width subequal, slightly wider than coxa 3, smooth, bare, anterodistally rounded, 
distal margin evenly rounded, posterior margin rounded, facial setae absent; basis anterodistal 
margin expanded, with two small tubercles, anterior margin with two setae, posterior margin 
bare; ischium with four posterodistal setae; carpus 0.4 x propodus length, recurved, distally 
truncate, spoon-like, anterior margin smooth; propodus posterior margin without teeth/serrations, 
with two mediofacial setal rows, primary mediofacial setal row above midline, reaching 0.8 x 
propodus length, secondary mediofacial setal row with two setae, one row of three submarginal 
setae, palm convex with three major projections; dactyl recurved, proximal margin smooth, 
tapered, anterior margin distally subacute, reaching 0.8 x propodus length. Pereopod 3 coxa 
length 0.8 x width, anterodistal corner over-riding distal face of coxa 2 and extending below it, 
smooth, bare, anterior margin evenly rounded, distal margin straight, posterior margin straight, 
facial setae absent. Pereopod 4 coxa smooth, bare, anterior margin subquadrate, distal margin 
produced, posterior margin weakly excavate, facial setae absent. Pereopods 5–7 coxa facial setae 
absent; basis width length ratios 1:1.3, 1:1.0, 1:1.0, posterior margins smooth, bare. 
Pleon. Epimeron 1 with two ventral setae. Epimeron 2 with three ventral setae. Epimeron 
3 bare, posteroventral margin subquadrate. Uropod 3 missing. Uropods 1–2 relative lengths 
1.0:0.7; peduncle 0.7 x inner ramus length. Uropod 1 outer ramus 0.7 x inner ramus length; inner 
and outer ramus with robust setae. Uropod 2 outer ramus 0.8 x inner ramus length; inner and 
outer ramus with a single robust seta. Telson 2.5 x longer than wide, apex tridentate. 
Female (sexually dimorphic characters). Based on paratype, female, 1.8 mm, AM 
P79803. Gnathopod 1 carpus distal margin with three setae; basis anterior margin bare, posterior 
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margin with two short setae. Gnathopod 2 propodus mediofacial setal row with fewer setae. 
Pereopods 5–6 coxa each with two proximal facial setae. 
Remarks: Leucothoe rudicula appears to be very closely related to L. lihue based on the 
stout gnathopod 1 propodus, short gnathopod 1 dactyl length and the distinct convex gnathopod 2 
propodus with three strong palmar projections. Leucothoe lihue differs from L. rudicula in its 
dense covering of setae on the maxilliped inner plates. Leucothoe rudicula shares its truncate, 
spoon-like gnathopod 2 carpus with L. alata, L. lihue, L. spinulosa, L. tridens and Leucothoe 
epidemos White & Thomas, 2009 and its strongly recurved gnathopod 2 dactyl with L. pollexa 
White & Thomas, 2009.  Leucothoe rudicula shares its general gnathopod 1 shape with species in 
the genus Paraleucothoe; however, its propodus is much narrower than in Paraleucothoe. The 
strong dentition of the propodus palm of gnathopod 2 is shared with L. ashleyae, L. hornelli, L. 
stegoceras, L. adelphe White & Thomas, 2009 and L. serrata White & Thomas, 2009 but differs 
in most other respects, namely the short dactyl of gnathopod 1.  
Habitat: Among coral rubble; 5-13 meters. 
Host: Unknown.  
Distribution: Australia. Queensland: Lizard Island (current study). 
 
Leucothoe serrata White & Thomas, 2009. 
Figures 2.21, 2.22 
 Type material: Holotype, male, 2.4 mm, AM P79781, Half Mile Opening, Yonge Reef 
(14°34.333’S 145°36.866’E), Spirastrella vagabunda (sponge), channel between outer barrier 
reefs, amphipod sucking unit, 13 m, K. Klebba, 5 March 2005 (QLD 1822). Paratype, female, 3.1 
mm, AM P79782; same station data. 
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Figure 2.21. Leucothoe serrata White & Thomas, 2009, holotype male, 2.4 mm, AM 
P79781; paratype female, 3.14 mm, AM P79782 (QLD 1822), Half Mile Opening, Yonge 
Reef, Great Barrier Reef. 
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Figure 2.22. Leucothoe serrata White & Thomas, 2009, holotype male, 2.4 mm, AM 
P79781; paratype female, 3.14 mm, AM P79782 (QLD 1822), Half Mile Opening, Yonge 
Reef, Great Barrier Reef. 
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Additional material examined: 1 male, AM P79291 (QLD 1643); 2 females, AM P71212 
(QLD 1755); 1 female, AM P71253 (QLD 1775); 1 female, 1 male, AM P71443 (QLD 1820); 4 
females, AM P71373 (QLD 1822).  
Type locality: Yonge Reef, Lizard Island, Queensland, Australia (14°34.333’S 
145°36.866’E). 
Etymology: After the Latin ‘serra,’ meaning ‘saw’ and referring to the many serrate 
characters found in this species.  
Diagnosis: Head, anterior margin truncate, anterodistal margin quadrate with cusp; 
ventral cephalic keel quadrate. Maxilliped, outer plate serrate. Gnathopod 1, coxa serrate, setose; 
basis widened proximally, posterior margin with four setae; carpus proximal margin dentate, 
distal margin setose; propodus palm smooth; dactyl reaching 0.2 x propodus length. Gnathopod 2, 
basis posterior margin with five setae; carpus distally tapered, serrate; propodus palm convex 
with seven major projections.  Pereopods 3-4, coxae serrate.  Pereopods 5-7, bases wide, posterior 
margins serrate. Epimeron 3, posteroventral margin subquadrate.  
Description based on holotype, male, 2.4 mm, AM P79781. 
Head. Head length less than pereonites 1+2, anterior margin truncate, without serrations or teeth, 
anterodistal margin quadrate with cusp, ventral cephalic keel quadrate, rostrum small to medium; 
eyes with 10 or more ocelli, round. Antenna 1 0.3 x body length; flagellum six articulate, 
peduncle width less than 2 x article 2. Antenna 2 0.2 x body length, shorter than antenna 1; 
flagellum three articulate. Mandibles lacking molars, palp three articulate, ratio of articles 1–3, 
1.0:4.8:4.1, article 2 with three to four distal setae, article 3 with two distal setae, incisors strongly 
dentate; left mandible lacinia mobilis large, strongly toothed, setal row with eight robust setae; 
right mandible lacinia mobilis  small, setal row with eight robust setae. Upper lip asymmetrically 
lobate, anterior margin setose. Lower lip inner lobes fused, bare; outer lobes with moderate gape, 
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anterior margins weakly setose. Maxilla 1 palp two articulate with three distal setae; outer plate 
with nine distal spines. Maxilla 2 inner plate with four distal setae; outer plate with nine distal 
setae. Maxilliped inner plates fused, distal margin with v-shaped indentation, with short spines 
and long setae; outer plate serrate,  
reduced, reaching half of palp article 1, with 4 distal setae; palp four articulate, article 4 slender, 
slightly recurved. 
Pereon. Coxae 1–4 relative widths 1.0:2.0:1.4:2.0. Gnathopod 1 coxa serrate, setose, 
anterodistal corner produced, subtriangular, distal margin straight, posterodistal margin 
subquadrate, facial setae absent; basis widened proximally, anterior margin with four setae, 
posterior margin with four setae; ischium bare; carpus and propodus distally tapered; carpus 
length 15.5 x width, proximal margin dentate, distal margin setose; propodus straight, palm 
smooth with proximal and distal dentition and nine distal setae; dactyl smooth, reaching 0.2 x 
propodus length. Gnathopod 2 coxa length 1.2 x width, much wider than coxa 3, smooth, bare, 
anterodistally subquadrate, distal margin evenly rounded, posterior margin rounded, facial setae 
absent; basis constricted proximally, without tubercles or serrations, anterior margin with eight 
setae, posterior margin with five setae; ischium with five posterior and two posterodistal setae; 
carpus 0.7 x propodus length, curved, distally tapered, anterior margin weakly serrate; propodus 
posterior margin without serrations/teeth, with one mediofacial setal row above midline, reaching 
0.6 x propodus length, one row of six submarginal setae, palm convex with seven major 
projections; dactyl curved, proximal margin smooth, anterior margin distally subacute, reaching 
0.6 x propodus length. Pereopod 3 coxa length 1.3 x width, anterodistal corner over-riding distal 
face of coxa 2 and extending below it, serrate, bare, anterior margin evenly rounded, distal 
margin slightly convex, posterior margin straight, facial setae absent. Pereopod 4 coxa serrate, 
bare, anterior margin tapered, distal margin evenly rounded, posterior margin mildly excavate, 
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facial setae absent. Pereopods 5–7 coxa facial setae absent; basis width length ratios 1:1.4, 1:1.3, 
1:1.5, posterior margins serrate, bare. 
Pleon. Epimera 1 and 3 bare. Epimeron 2 with four ventral setae. Epimeron 3 
posteroventral margin subquadrate. Uropods 1–2 peduncle subequal to inner ramus length. 
Uropods 1–3 relative lengths 1.0:0.8:0.8; inner and outer ramus with robust setae. Uropod 1 
peduncle with two rows of spines; outer and inner ramus subequal in length. Uropod 2 outer 
ramus 0.8 x inner ramus length. Uropod 3 peduncle 1.3 x inner ramus length; outer ramus 
subequal to inner ramus length. Telson 2.4 x longer than wide, with two proximal setae, apex 
tridentate.  
Female (sexually dimorphic characters). No sexual dimorphism. 
Remarks: Leucothoe serrata shares its narrow gnathopod 1 propodus with L. cheiriserra 
and L. gavialis and the serrate maxilliped outer plate with L. basilobata, L. cheiriserra, L. 
ctenochasma, L. laurensi, L. orkneyi, L. squalidens, L. hipposideros White & Thomas, 2009, L. 
laevipalma White & Thomas, 2009, L. odontiskos White & Thomas, 2009 and L. undulata White 
& Thomas, 2009. The smooth gnathopod 1 propodus palm of L. serrata White & Thomas, 2009 
is similar to L. flammosa, L. laevipalma White & Thomas, 2009 and L. rudicula White & 
Thomas, 2009, with the exception of the proximal and distal dentition in L. serrata. The serrate 
coxae of L. serrata are fairly unusual and shared only with L. banwarthii, L. gracilis and L. 
makrommatos White & Thomas, 2009. The strong gnathopod 2 propodus palm dentition is shared 
with L. ashleyae, L. hornelli, L. stegoceras, L. adelphe White & Thomas, 2009 and L. rudicula 
White & Thomas, 2009. 
Habitat: Channel between outer barrier reefs; 13 meters. 
Host: Sponge: Spirastrella vagabunda (Ridley, 1884).  
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Distribution: Australia. Queensland: Lizard Island (current study). 
 
Leucothoe sparsa White & Thomas, 2009. 
Figures 2.23, 2.24 
Type material: Holotype, male, 2.9 mm, AM P71036, Picnic Beach, Palfrey Island, 
Lizard Island (14°41.69'S 145°26.89'E), algal mat and fine sediment from rubble bottom, reef 
flat, 3 m, S. LeCroy, 27 February 2005 (QLD 1708).  
Type locality: Palfrey Island, Lizard Island, Queensland, Australia (14°41.69'S 
145°26.89'E). 
Etymology: After the Latin ‘sparse,’ meaning ‘sprinkle’ and referring to the sparse 
mediofacial setal row on the gnathopod 2 propodus. 
Diagnosis: Head, anterior margin rounded; ventral cephalic keel rounded; eyes oval. 
Maxilla 1, palp one articulate. Gnathopod 1, coxa setose; carpus proximal margin serrate, distal 
margin setose. Gnathopod 2, basis linear; carpus distally tapered, serrate; propodus palm convex 
with three minor projections.  Pereopods 3-4, coxae setose. Pereopods 5-7, bases narrow. 
Epimeron 3, posteroventral margin subquadrate.  Uropods 1-3, rami lined with short marginal 
setae. Telson, apex bidentate. 
Description based on holotype, male, 2.9 mm, AM P71036. 
Head. Head length less than pereonites 1+2, anterior margin rounded, without serrations 
or teeth, anterodistal margin rounded without cusp, ventral cephalic keel rounded, rostrum small 
to medium; eyes with 10 or more ocelli, oval. Antenna 1 0.3 x body length; flagellum six 
articulate, peduncle width less than 2 x article 2. Antenna 2 0.3 x body length, longer than 
antenna 1; flagellum four articulate. Mandibles lacking molars, palp three articulate, ratio of 
articles 1–3, 1.0:2.8:2.0, article 2 with two distal and three proximal setae, article 3 with two 
distal setae, incisors strongly dentate; left mandible lacinia mobilis large, strongly toothed, setal 
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Figure 2.23. Leucothoe sparsa White & Thomas, 2009, holotype male, 2.9 mm, AM 
P71036 (QLD 1708), Picnic Beach, Palfrey Island, Great Barrier Reef. 
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Figure 2.24. Leucothoe sparsa White & Thomas, 2009, holotype male, 2.9 mm, AM 
P71036 (QLD 1708), Picnic Beach, Palfrey Island, Great Barrier Reef. 
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row with eight robust setae; right mandible lacinia mobilis small, setal row with eight robust 
setae. Upper lip asymmetrically lobate, anterior margin setose. Lower lip inner lobes fused, bare; 
outer lobes with moderate gape, anterior margins weakly setose. Maxilla 1 palp one articulate 
with three distal setae; outer plate with six distal spines and three thin distal setae. Maxilla 2 inner 
plate with three robust and five thin distal setae; outer plate with 18 distal setae. Maxilliped inner 
plates fused, distal margin with v-shaped indentation, with short spines and long setae; outer plate 
smooth, reduced, reaching less than half of palp article 1, with two distal setae and one distal 
spine; palp four articulate, article 4 slender, slightly recurved. 
Pereon. Coxae 1–4 relative widths 1.0:1.1:0.9:1.5. Gnathopod 1 coxa smooth, setose, 
anterodistal corner produced, truncated, distal margin straight, posterodistal margin rounded, 
facial setae absent; basis constricted proximally, anterior margin with four setae; posterior margin 
bare; ischium bare; carpus and propodus distally tapered; carpus length 7.2 x width, proximal 
margin serrate, distal margin setose; propodus straight, palm serrate with four distal setae; dactyl 
smooth, reaching 0.4 x propodus length. Gnathopod 2 coxa length subequal to width, slightly 
wider than coxa 3, smooth, bare, anterodistally rounded, distal margin evenly rounded, posterior 
margin straight, facial setae absent; basis linear, without tubercles or serrations, anterior margin 
with three setae, posterior margin bare; ischium with two posterodistal setae; carpus 0.7 x 
propodus length, recurved, distally tapered, anterior margin weakly serrate; propodus posterior 
margin without teeth/serrations, with one sparse mediofacial setal row above midline, reaching 
0.5 x propodus length, one row of eight submarginal setae, palm convex with three minor 
projections; dactyl curved, proximal margin smooth, anterior margin distally subacute, reaching 
0.7 x propodus length. Pereopod 3 coxa length 1.6 x width, anterodistal corner over-riding distal 
face of coxa 2 and extending below it, smooth, setose, anterior margin evenly rounded, distal 
margin oblique, posterior margin slightly concave, facial setae absent. Pereopod 4 coxa smooth, 
setose, anterior margin evenly rounded, distal margin evenly rounded, posterior margin tapered, 
facial setae absent. Pereopods 5–7 coxa facial setae absent; basis length width ratio 1:0.9, 
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posterior margins smooth. Pereopod 5 basis posterior margin setose. Pereopods 6–7 posterior 
margins bare. 
Pleon. Epimeron 1 with tuft of four anteroventral setae. Epimeron 2 with four ventral 
setae. Epimeron 3 bare, posteroventral corner subquadrate. Uropods 1–3 relative lengths 
1.0:0.7:1.1; peduncle and outer ramus subequal to inner ramus length; inner and outer ramus lined 
with short setae. Uropod 1 inner ramus with robust setae, outer ramus without robust setae. 
Uropod 2 peduncle and outer ramus 0.8 x inner ramus length. inner ramus with one robust seta; 
outer ramus without spines. Uropod 3 inner and outer ramus with robust setae. Telson 1.9 x 
longer than wide, apex bidentate. 
Female (sexually dimorphic characters). Unknown. 
Habitat: Among algal mat and fine sediment; 13 meters. 
Host: Unknown. 
Remarks: Leucothoe sparsa has a distinctly sparse mediofacial setal row on gnathopod 2 
propodus. The anterodistal tuft of epimeron 1 setae is shared with L. alcyone, L. ashleyae, L. 
assimilis, L. bidens, L. furina, L. germanalcyone, L. saron and L. thula White & Thomas, 2009. 
The bidentate telson is also found in L. basilobata, L. cheiriserra, L. commensalis, L. 
ctenochasma, L. diemenensis, L. laticoxa and Leucothoe eumilli White & Thomas, 2009.  
Distribution: Australia. Queensland: Lizard Island (current study). 
 
Leucothoe thula White & Thomas, 2009. 
Figures 2.25, 2.26 
Type material: Holotype, male, 2.7 mm, AM P71122, 500 meters north-east of North 
Point, Lizard Island (14°38.700'S 145°27.213'E), sponges, asteroid, solitary corals, hydroids, soft 
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bottom with forams, crinoids, Halimeda macroloba, Halimeda cylindracea, Caulerpa taxifolia, 
Gracilaria sp., Lobophora sp. and sediment, 23 m, C. Serejo, 27 February 2005 (QLD 1710). 
Paratype, female, 3.2 mm, AM 79817, same station data. 
Additional material examined: 1 female, AM P71022 (QLD 1709). 
Type locality: North Point, Lizard Island, Queensland, Australia (14°38.700'S 
145°27.213'E). 
Etymology: After the Latin ‘thule,’ meaning ‘farthest north’ and referring to the Type 
locality: 
Diagnosis: Head, anterior margin rounded; ventral cephalic keel rounded, eyes distally 
concave. Maxilla 1, palp one articulate. Gnathopod 1, coxa anterodistal margin sub-triangular, 
with one long facial seta; carpus proximal margin serrate, distal margin setose. Gnathopod 2, 
carpus distally tapered, smooth; propodus palm convex with three minor projections.  Pereopods 
3-4, coxae setose.  Pereopods 3-6, coxae with facial setae. Pereopods 5-7, bases wide, posterior 
margins setose. Epimeron 1, with tuft of three anteroventral setae. Epimeron 3, posteroventral 
margin subquadrate.  Uropods 1-2, rami lined with short marginal setae.  Uropod 2, outer ramus 
with one robust seta. 
Description based on holotype, male, 2.7 mm, AM P71122. 
Head. Head length less than pereonites 1+2, anterior margin rounded, without serrations 
or teeth, anterodistal margin rounded without cusp, ventral cephalic keel rounded, rostrum small 
to medium; eyes with 10 or more ocelli, distally concave. Antenna 1 0.3 x body length; flagellum 
six articulate, peduncle width less than 2 x article 2; article 3 shortened. Antenna 2 0.3 x body 
length, shorter than antenna 1; flagellum four articulate. Mandibles lacking molars, palp three 
articulate, ratio of articles 1–3, 1.0:2.5:1.4, article 2 with six distal setae, article 3 with two distal  
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Figure 2.25. Leucothoe thula White & Thomas, 2009, holotype male, 2.7 mm, AM 
P71122; paratype female, 3.20 mm, AM P79817 (QLD 1710), North Point, Lizard 
Island, Great Barrier Reef. 
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Figure 2.26. Leucothoe thula White & Thomas, 2009, holotype male, 2.7 mm, AM 
P71122; paratype female, 3.20 mm, AM P79817 (QLD 1710), North Point, Lizard 
Island, Great Barrier Reef. 
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setae, incisors strongly dentate; left mandible lacinia mobilis large, strongly toothed, setal row 
with nine robust setae; right mandible lacinia mobilis small, setal row with eight robust setae. 
Upper lip asymmetrically lobate, anterior margin setose. Lower lip inner lobes fused, bare; outer 
lobes with moderate gape, anterior margins continually setose. Maxilla 1 palp one articulate with 
four distal setae; outer plate with six distal spines and three distal setae. Maxilla 2 inner plate with 
three robust setae and eight to 10 thin distal setae; outer plate with 10–11 distal setae. Maxilliped 
inner plates fused, distal margin with v-shaped indentation, with short spines and long setae; outer 
plate smooth, reduced, reaching less than half of palp article 1, with six distal setae and one distal 
spine; palp four articulate, article 4 slender, very slightly curved.  
Pereon. Coxae 1–4 relative widths 1.0:0.8:0.7:1.4. Gnathopod 1 coxa smooth, bare, 
 anterodistal corner produced, subtriangular, distal margin rounded, posterodistal margin 
narrowly rounded, with one long facial seta; basis constricted proximally, anterior margin with 
two to five setae, posterior margin bare; ischium bare; carpus and propodus distally tapered; 
carpus 9.3 x longer than wide, proximal margin serrate, distal margin setose; propodus straight, 
palm serrate with four long and 10–15 short distal setae; dactyl smooth, reaching 0.3 x propodus 
length. Gnathopod 2 coxa length 1.2 x width, slightly wider than coxa 3, smooth, bare, 
anterodistally rounded, distal margin evenly rounded, posterior margin straight, facial setae 
absent; basis constricted proximally, without tubercles or serrations, anterior margin with five to 
eight setae, posterior margin bare; ischium with one posterior and two posterodistal setae; carpus 
0.5 x propodus length, curved, distally tapered, anterior margin smooth; propodus posterior 
margin without teeth/serrations, with one mediofacial setal row below midline, reaching 0.8 x 
propodus length, one row of seven submarginal setae, palm convex with three minor projections; 
dactyl recurved, proximal margin smooth, anterior margin distally acute, reaching 0.8 x propodus 
length. Pereopod 3 coxa length 1.7 x width, anterodistal corner over-riding distal face of coxa 2 
and extending below it, smooth, setose, anterior margin evenly rounded, distal margin tapered, 
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posterior margin straight, with three facial setae. Pereopod 4 coxa smooth, setose, anterior margin 
rounded, distal margin evenly rounded, posterior margin excavate, facial setae absent. Pereopods 
5–6 coxa each with two distal facial setae. Pereopod 7 coxa facial setae absent. Pereopods 6–7 
missing. Pereopod 5 basis width length ratio 1:1.3, posterior margin smooth, setose.  
Pleon. Epimeron 1 with tuft of three anteroventral setae. Epimeron 2 with three ventral 
setae. Epimeron 3 bare, posteroventral margin subquadrate. Uropods 1–2 subequal in length; 
inner and outer ramus lined with short marginal setae; peduncle 0.8 x inner ramus length. Uropod 
1 outer and inner ramus subequal in length; both rami with robust setae. Uropod 2 outer ramus 
0.7 x inner ramus length; inner ramus with robust setae; outer ramus with one robust seta. Uropod 
3 missing. Telson 2.6 x longer than wide, apex tridentate.  
Female (sexually dimorphic characters). Based on paratype, female, 3.2 mm, AM 
P79817. Epimera 1–2 bare.  
Remarks: Leucothoe thula shares its uni-articulate maxilla 1 palp with L. hipposideros 
White & Thomas, 2009, L. laevipalma White & Thomas, 2009, L. odontiskos White & Thomas, 
2009, L. pollexa White & Thomas, 2009, L. sparsa White & Thomas, 2009 and L. undulata 
White & Thomas, 2009.  This character has not been found in any described Leucothoe to date, 
although an “indistinct suture” in the maxilla 1 palp has been reported in L. assimilis, L. 
basilobata, L. cheiriserra and L. urospinosa. The anteroventral setal tuft on epimeron 1 is shared 
with L. alcyone, L. ashleyae, L. assimilis, L. bidens, L. furina, L. germanalcyone, L. saron and L. 
sparsa White & Thomas, 2009.  The profusely displaced gnathopod 2 mediofacial setal row has 
only been recorded in L. commensalis, L. wuriti and L. epidemos White & Thomas, 2009 to date. 
The facial and marginal setae on coxa 3 and 5 respectively are shared only with L. epidemos 
White & Thomas, 2009, L. pollexa White & Thomas, 2009 and L. sparsa White & Thomas, 2009. 
Habitat: Among asteroid corals, solitary corals, hydroids, forams, crinoids, Halimeda 
macroloba Decaisne, 1841, Halimeda cylindracea Decaisne, 1842, Caulerpa taxifolia (Vahl, 
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1802), a species of Gracilaria Greville, 1830 and a species of Lobophora J. Agardh, 1894; 23 
meters.  
Host: Sponges.  
Distribution: Australia. Queensland: Lizard Island (current study). 
 
Leucothoe undulata White & Thomas, 2009. 
Figures 2.27, 2.28 
Type material: Holotype, female, 3.2 mm, AM P80178. Pioneer Bay, Orpheus Island 
(~18°36'S 146°29'E), red encrusting sponge on reef, 2 m, K. N. Klebba and J.D. Thomas, 27 May 
2004 (JDT/OPH 27a). 
Type locality: Pioneer Bay, Orpheus Island, Queensland, Australia (~18°36'S 146°29'E). 
Etymology: After the Latin ‘undulatus,’ meaning ‘wavy’ and referring to the undulating 
anterior margin of the gnathopod 2 carpus.  
Diagnosis: Head, anterodistal margin rounded; ventral cephalic keel transverse. Maxilla 
1, palp one articulate. Maxilliped, outer plate serrate. Gnathopod 1, coxa setose; basis posterior 
margin with 11-20 short setae; carpus and propodus distally attenuated; carpus distal margin 
setose; propodus palm dentate; dactyl reaching 0.1 x propodus length. Gnathopod 2, basis anterior 
margin with 15 setae, posterior margin with 12 setae; ischium with four posterior and three 
posterodistal setae; carpus distally tapered, undulating; propodus with two mediofacial setal rows, 
palm convex with several minor projections; dactyl with proximal seta.  Pereopod 3, coxa setose. 
Pereopods 5-7, bases wide. Epimeron 3, posteroventral margin produced.  Uropods 1-2, rami 
lined with short marginal setae. 
Description based on holotype, female, 3.2 mm, AM P80178. 
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Figure 2.27. Leucothoe undulata White & Thomas, 2009, holotype female, 3.2 mm, 
AM P80178 (JDT/OPH-27a), Pioneer Bay, Orpheus Island, Great Barrier Reef. 
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Figure 2.28. Leucothoe undulata White & Thomas, 2009, holotype female, 3.2 mm, 
AM P80178 (JDT/OPH-27a), Pioneer Bay, Orpheus Island, Great Barrier Reef. 
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Head. Head length less than pereonites 1+2, anterior margin rounded, without serrations 
or teeth, anterodistal margin rounded without cusp, ventral cephalic keel transverse, rostrum 
small to medium; eyes with 10 or more ocelli, round. Antenna 1 0.3 x body length; flagellum six 
articulate, peduncle width less than 2 x article 2. Antenna 2 0.2 x body length, shorter than 
antenna 1; flagellum four articulate. Mandibles lacking molars, palp three articulate, ratio of 
articles 1–3, 1.0:1.9:0.6, article 1 with a single seta, article 2 with three distal setae, article 3 with 
two distal setae, incisors strongly dentate; right mandible lacinia mobilis small, setal row with 
nine robust setae. Upper lip asymmetrically lobate, anterior margin setose. Lower lip inner lobes 
fused, bare; outer lobes with moderate gape, anterior margins weakly setose. Maxilla 1 palp one 
articulate with four distal setae; outer plate with seven distal spines. Maxilla 2 inner plate with 
three distal setae; outer plate with nine distal setae. Maxilliped inner plates fused, distal margin 
with v-shaped indentation, with short spines; outer plate serrate, reduced, reaching less than half 
of palp article 1, with five distal setae and one distal spine; palp four articulate, article 4 wide, 
slightly recurved. 
Pereon. Coxae 1–4 relative widths 1.0:1.4:1.5:2.5. Gnathopod 1 coxa smooth, setose, 
anterodistal corner not produced, narrowly rounded, distal margin rounded, posterodistal margin 
excavate, facial setae absent; basis constricted proximally, anterior margin bare, posterior margin 
with 11–20 short setae; ischium bare; carpus and propodus narrow, distally attenuated; carpus 
length 20 x width, proximal margin smooth, distal margin setose; propodus straight, palm dentate 
with nine distal setae; dactyl smooth, reaching 0.1 x propodus length. Gnathopod 2 coxa length 
0.9 x width, slightly wider than coxa 3, smooth, bare, anterodistally rounded, distal margin 
straight, posterior margin slightly concave, facial setae absent; basis constricted proximally, 
without tubercles or serrations, anterior margin with 15 setae, posterior margin with 12 setae; 
ischium with four posterior and three posterodistal setae; carpus 0.4 x propodus length, straight, 
distally tapered, anterior margin undulating; propodus posterior margin without teeth/serrations, 
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with two mediofacial setal rows, primary mediofacial setal row above midline, reaching 0.8 x 
propodus length, secondary mediofacial setal row with six setae, one row of seven submarginal 
setae; palm convex with several minor projections; dactyl recurved, proximal margin smooth with 
seta, anterior margin distally subacute, reaching 0.6 x propodus length. Pereopod 3 coxa length 
1.4 x width, anterodistal corner over-riding distal face of coxa 2 and extending below it, smooth, 
setose, anterior margin straight, distal margin slightly convex, posterior margin straight, facial 
setae absent. Pereopod 4 coxa smooth, bare, anterior margin evenly rounded, distal margin evenly 
rounded, posterior margin excavate, facial setae absent. Pereopods 5–7 coxa facial setae absent; 
basis width length ratios 1:1.4, 1:1.5, 1:1.2, posterior margins smooth, bare. 
Pleon. Epimeron 1 with four ventral setae. Epimeron 2 with two ventral setae. Epimeron 
3 bare, posteroventral margin produced. Uropods 1–2 relative lengths 1.0:0.6. Uropod 1 peduncle 
subequal to inner ramus length; outer and inner ramus subequal in length. Uropod 2 peduncle and 
outer ramus 0.7 x inner ramus length. Uropods 1–2 inner and outer ramus lined with short 
marginal setae, with robust setae. Uropod 3 missing. Telson 1.7 x longer than wide, apex 
tridentate.  
Male (sexually dimorphic characters). Unknown. 
Remarks: Leucothoe undulata shares its uni-articulate maxilla 1 palp with L. 
hipposideros White & Thomas, 2009, L. laevipalma White & Thomas, 2009, L. odontiskos White 
& Thomas, 2009, L. pollexa White & Thomas, 2009, L. sparsa White & Thomas, 2009 and L. 
thula White & Thomas, 2009.  This character has not been found in any described Leucothoe to 
date, although an “indistinct suture” in the maxilla 1 palp has been reported in L. assimilis, L. 
basilobata, L. cheiriserra and L. urospinosa. Leucothoe undulata shares its serrate maxilliped 
outer plate with L. basilobata, L. cheiriserra., L. ctenochasma, L. laurensi, L. orkneyi, L. 
squalidens, L. hipposideros White & Thomas, 2009, L. laevipalma White & Thomas, 2009, L. 
odontiskos White & Thomas, 2009 and L. serrata White & Thomas, 2009.  Leucothoe undulata 
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shares its dentate gnathopod 1 propodus palm with L. ashleyae, L. basilobata, L. hipposideros 
White & Thomas, 2009 and L. odontiskos White & Thomas, 2009, but lacks the triangular teeth 
found in L. hipposideros White & Thomas, 2009. Leucothoe undulata is similar to L. ashleyae, 
females of L. assimilis, females of L. banwarthii, L. barana, L. kensleyi, L. ubouhu, L. bova 
White & Thomas, 2009, L laevipalma White & Thomas, 2009, L. makrommatos White & 
Thomas, 2009 and L. odontiskos White & Thomas, 2009 in its gnathopod 2 propodus secondary 
mediofacial setal row. The posterior setae on gnathopod 1 basis are shared with females of L. 
saron, L. ubouhu and L. odontiskos White & Thomas, 2009.  
Habitat: Patch reef; 2 meters. 
Host: Red encrusting sponge. 
Distribution: Australia. Queensland: Orpheus Island (current study).  
 
Paranamixis jiigurru White & Thomas, 2009. 
Figures 2.29, 2.30 
Type material: Holotype, male, 2.7 mm, AM P79818; Picnic Beach, Palfrey Island, 
Lizard Island (14°41.70'S 145°26.92'E), subtidal, patch reef, rubble patch with sand bottom, 2 m, 
S.E. LeCroy, 3 July 2001 (SEL/LZI-2-1).  
Type locality: Palfrey Island, Lizard Island, Queensland, Australia (14°41.70'S 
145°26.92'E).  
Etymology: After the native Dingaal Aboriginal word, ‘Jiigurru,’ meaning ‘Lizard 
Island’ and referring to the Type locality: The Dingaal tribe believed that the Lizard Island group 
was created in the dreamtime and saw it as a stingray, with Lizard Island forming the body and 
Palfrey Island forming part of the tail.
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Figure 2.29. Paranamixis jiigurru White & Thomas, 2009, holotype male, 2.7 mm, AM 
P79818 (SEL/LIZ-2-1), Picnic Beach, Palfrey Island, Great Barrier Reef. 
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Figure 2.30. Paranamixis jiigurru White & Thomas, 2009, holotype male, 2.7 mm, AM P79818 
(SEL/LIZ-2-1), Picnic Beach, Palfrey Island, Great Barrier Reef. 
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Diagnosis: Head, anterior margin truncate, anterodistal margin quadrate with cusp; head 
defined by one acute tooth; ventral cephalic keel oblique. Maxilliped, inner plates fused, distally 
rounded. Gnathopod 1, coxa sub-triangular. Gnathopod 2, coxa distal margin convex with mid- 
distal projection; basis widened anterodistally; carpus distally tapered, smooth; propodus 
posterior margin concave, with one mediofacial setal row displaced to midline; dactyl with one 
tubercle and two setae.  Pereopods 5-7, bases wide. Epimeron 3, posteroventral margin narrowly 
rounded.  Telson, apex entire. 
Description based on holotype, male, 2.7 mm (anamorph), AM P79818.  Head length less 
than pereonites 1+2, anterior margin truncate, without serrations or teeth, anterodistal margin 
quadrate with cusp; head defined by one acute tooth, ventral cephalic keel oblique, rostrum small 
to medium; eyes with 10 or more ocelli, round. Antenna 1 0.4 x body length; flagellum seven 
articulate, peduncle width more than 2 x article 2. Antenna 2 0.3 x body length, shorter than 
antenna 1; flagellum three articulate. Maxilliped inner plates fused, distally rounded; outer plate 
smooth, lacking inner lobes; palp 4 articulate, palp article 4 elongate, slender, strongly recurved. 
Pereon. Coxae 1–4 relative widths 1.0:2.2:1.3:2.0. Gnathopod 1 coxa reduced, smooth, bare, 
anterodistal corner produced, subtriangular, distal margin oblique, posterodistal margin 
subquadrate. Gnathopod 1 absent. Gnathopod 2 coxa length subequal to width, much wider than 
coxa 3, smooth, bare, anterodistally acute, distal margin convex with a rounded mid-distal 
projection, posterior margin tapered, facial setae absent; basis widened anterodistally, without 
tubercles or serrations, anterior and posterior margins bare; ischium bare; carpus 0.8 x propodus 
length, recurved, distally tapered, anterior margin smooth; propodus posterior margin concave, 
without teeth/serrations, with one mediofacial setal row displaced to midline, reaching 0.4 x 
propodus length, one row of seven submarginal setae, palm convex, posteroproximal process 
absent, proximal margin extending past insertion of carpus; dactyl recurved, proximal margin 
smooth with one tubercle and two setae, anterior margin distally acute, reaching 0.6 x propodus 
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length. Pereopod 3 coxa length 1.2 x width, anterodistal corner over-riding distal face of coxa 2 
and extending below it, smooth, bare, anterior margin subquadrate, distal margin slightly convex, 
posterior margin straight, facial setae absent. Pereopod 4 coxa smooth, bare, anterior margin 
rounded, distal margin evenly rounded, posterior margin excavate, facial setae absent. Pereopods 
5–7 coxa facial setae absent; basis length width ratios 1.0, 1.1, 1.2, posterior margin smooth, bare. 
Pleon. Epimera 1–3 bare. Epimeron 3 posteroventral corner narrowly rounded. Uropods 
1–3 relative lengths 1.0:0.8:1.2; inner and outer ramus with robust setae. Uropod 1 peduncle 0.6 x 
inner ramus length; outer ramus 0.7 x inner ramus length. Uropod 2 peduncle 0.5 x inner ramus 
length; outer ramus 0.6 x inner ramus length. Uropod 3 peduncle 1.3 x inner ramus length; outer 
ramus 0.8 x inner ramus length. Telson 1.3 x longer than wide, apex entire. 
Female. (sexually dimorphic characters). Leucomorphs unknown. 
Remarks: Paranamixis jiigurru is similar to Paranamixis fijiensis Thomas, 1997, the only 
other species of Paranamixis with fused inner plates on the maxilliped.  Paranamixis jiigurru  
differs from P. fijiensis in its wider telson, its smooth gnathopod 2 basis and propodus palm, its 
bare pereopods 5–7 basis posterior margins and its coxa 2 angle. The head angle and the 
gnathopod 2 dactyl setation pattern are similar to Paranamixis clarkae Thomas, 1997, but again, 
P. jiigurru differs in its smooth gnathopod 2 basis and propodus palm.  
Habitat: Among coral rubble; 2 meters. 
Host: Unknown. 
Distribution: Australia. Queensland: Lizard Island (current study). 
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Unidentified leucomorph. 
Figures 2.31, 2.32 
Material examined. One female, 3.3 mm, AM P79285; Picnic Beach, Palfrey Island, 
Lizard Island (14°41.70' S 145°26.92'E), subtidal, patch reef, rubble patch with sand bottom, 2 m, 
S.E. LeCroy, 3 July 2001 (SEL/LZI-2-1). One female, 2.0 mm, AM P79286; Picnic Beach,  
Palfrey Island, Lizard Island (14°41.70'S 145°26.92’E), subtidal, protected beach, rock rubble 
and scattered clumps of green algae, 0.3 m, S.E. LeCroy, 4 July 2001 (SEL/LZI-2-7). 
Diagnosis: Head, anterodistal margin subquadrate with cusp; ventral cephalic keel 
quadrate. Gnathopod 1, basis bare; carpus and propodus narrow, distally attenuated; carpus 
forming a distal serrate blade; propodus straight, palm smooth with eight groups of three distal 
setae; dactylus reaching less than 0.1 x propodus length. Gnathopod 2, coxa setose; basis widened 
distally; carpus straight, distally tapered, serrate, distal margin undulating; propodus palm 
triangular with four major projections.  Pereopods 5-7, bases wide. Epimeron 3, posteroventral 
margin broadly rounded.  Telson, apex entire. 
Description based on 2 females, 3.3 and 2.0 mm, AM P79285 and AM P79286.  
Head. Head length less than pereonites 1+2, anterior margin rounded, without serrations 
or teeth, anterodistal margin subquadrate with cusp, ventral cephalic keel quadrate, rostrum small 
to medium; eyes with 10 or more ocelli, round. Antenna 1 0.3 x body length; flagellum seven 
articulate, peduncle width more than 2 x article 2. Antenna 2 0.2 x body length, shorter than 
antenna 1; flagellum three articulate. Maxilla 1 palp two articulate with three distal setae; outer 
plate with five distal spines. Maxilla 2 inner plate with five distal and three proximal setae; outer 
plate with two robust and five thin distal setae. Maxilliped inner plates fused, distal margin with 
v-shaped indentation, with short spines; outer plate reduced, reaching less than half of palp article 
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Figure 2.31. Unidentified leucomorph White and Thomas, 2009, female, 3.3 mm, 
AM P79285 (SEL/LIZ-2-1), Picnic Beach, Palfrey Island, Great Barrier Reef. 
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Figure 2.32. Unidentified leucomorph White and Thomas, 2009, female, 3.3 mm, AM 
P79285 (SEL/LIZ-2-1), Picnic Beach, Palfrey Island, Great Barrier Reef. 
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1, with two distal setae and one distal spine; palp four articulate, article 4 slender, slightly 
recurved. 
Pereon. Coxae 1–4 relative widths 1.0:1.5:1.0:1.6. Gnathopod 1 coxa reduced, smooth, 
bare, anterodistal corner not produced, narrowly rounded, distal margin produced, posterior 
margin oblique; basis slightly constricted proximally, anterior and posterior margins bare; 
ischium bare; carpus and propodus narrow, distally attenuated; carpus length 16.7 x width, distal 
ornamentation forming a distal serrate blade, proximal margin smooth with one small seta, distal 
margin with one seta; propodus straight, palm smooth with eight groups of three distal setae; 
dactyl smooth, reaching less than 0.1 x propodus length. Gnathopod 2 coxa length 1.3 x width, 
much wider than coxa 3, smooth, setose, anterodistally rounded, distal margin oblique, posterior 
margin straight, facial setae absent; basis widened distally, anterior margin with three setae, 
posterior margin bare; ischium with one posterodistal seta; carpus 0.7 x propodus length, straight, 
distally tapered, anterior margin serrate, distal margin undulating; propodus posterior margin 
without teeth/serrations, with one mediofacial setal row just above midline, reaching 0.3 x 
propodus length, two rows of submarginal setae, palm triangular with four major projections; 
dactyl recurved, proximal margin smooth, anterior margin distally acute, reaching 0.6 x propodus 
length. Pereopod 3 coxa length 1.7 x width, smooth, bare, anterior margin straight, distal margin 
straight, posterior margin straight, facial setae absent. Pereopod 4 coxa smooth, bare, anterior 
margin slightly produced, distal margin oblique, posterior margin excavate, facial setae absent.  
Pereopods 5–7 coxa facial setae absent; basis length width ratios 1.1, 1.2, 1.2, posterior margins 
smooth, bare. 
Pleon. Epimera 1–3 bare. Epimeron 3 posteroventral corner broadly rounded. Uropods 1–
3 relative lengths 1.0:0.8:1.3; inner and outer ramus with robust setae. Uropods 1+2 peduncle 0.7 
x inner ramus length. Uropod 1 outer ramus 0.5 x inner ramus length. Uropod 2 outer ramus 0.6 x 
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inner ramus length. Uropod 3 peduncle subequal in length with inner ramus; outer ramus 0.7 x 
inner ramus length. Telson 1.3 x longer than wide, apex entire. 
Remarks: Specimens of this unidentified leucomorph species were present in collections 
of both A. bazimut and P. jiigurru White & Thomas, 2009. It is likely that it is the leucomorph 
counterpart to one of these species; however, because the specimens were collected in coral 
rubble, rather than directly from a sponge or ascidian host, they cannot be attributed to a 
particular species. Other than collecting them directly from a host, the only way to connect 
leucomorph and anamorph counterparts is through molecular methods.  
Habitat: Among coral rubble; 2 meters. 
Host: Unknown. 
Distribution: Australia. Queensland: Lizard Island (current study).  
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CHAPTER III 
MORPHOLOGICAL CHARACTER ANALYSIS AND A PRELIMINARY 
PHYLOGENY FOR THE LEUCOTHOIDAE 
Material Studied 
Leucothoid amphipods for this study have been collected from marine sponges, bivalves, 
ascidians, and coral rubble throughout southeastern Florida, U.S.A; Belize, Central America;  
Queensland, Australia; and Raja Ampat, Indonesia.  These collections included detailed host 
association and location data (GPS coordinates, depth etc.), many of which were previously 
unknown for most of the described species in this family (Appendix A).   
 Morphological Laboratory Techniques and Data Management 
Specimens of each available species were dissected, illustrated, and analyzed.  Upon 
formal description, specimens selected as holotypes and paratypes were deposited in the 
Australian Museum, the Smithsonian National Museum, and the Yale Peabody Museum.  When 
additional specimens were available, they were placed in the Gulf Coast Research Laboratory 
Museum. 
Morphological character data were derived from the original descriptions of all known 
species from the family Leucothoidae, including those discovered and described during this 
research, and species used as out-groups in the phylogenetic analyses.  Measurements to the 
nearest 0.1 mm were made on illustrations of the holotype, and used to generate ratios of length 
vs. width for certain body parts.  The original text descriptions were also used to supplement 
certain character states when the original illustrations were lacking.  In the case of vague and 
limited descriptions or missing data, taxa were omitted from analyses.  Morphological character 
data were entered into a DELTA (Descriptive Language for Taxonomy) database (Dallwitz, 
1993), which generates a uniform text description for each species and a nexus data matrix for 
phylogenetic analyses. This database also provides a comparative basis for evaluation of new 
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species and re-evaluation of described species.  The World Leucothoidae DELTA database is 
published on www.crustacea.net with interactive identification keys to all extant leucothoid 
species.    
Morphological characters used in species descriptions were selected based on their 
diagnostic value in defining a taxon and were scored based on their expected reliability in 
phylogenetic studies and on their anticipated level of homoplasy.  In all, 218 characters were 
coded for 138 species (Appendix B).  Several characters were excluded from analyses a priori 
due to high homoplasy levels, low reliability, or ambiguity.    
Molecular Laboratory Techniques 
Genomic DNA was extracted from representative individual ethanol-preserved animals 
after extensive morphological examination.  In total, DNA from one to five specimens each of 13 
morphologically determined Leucothoidae species was extracted.  Voucher specimens are 
maintained in the laboratory of Richard Heard, Gulf Coast Research Laboratory (GCRL), Ocean 
Springs, MS.  Extractions were performed using Qiagen© DNeasy kits or Bioventures© Gene 
Releaser.  Base pairs 1-1071 (aligned) of 18S rDNA, including the V4 hypervariable region, were 
amplified using the Polymerase Chain Reaction (PCR) (Saiki et al, 1988). PCR protocols and 
peracarid-specific primers were used following Spears et al.(2005) (Table 3.1).  PCR products 
were purified using Qiagen spin-columns and gel purified if non-specific PCR products were 
apparent after gel electrophoresis.  For instance, a common intracellular endosymbiont 
(microsporidium) often amplifies with the amphipod DNA, but in 18S the endosymbiont is easily 
separated because it is lacking the expansion segment and the PCR products are different in size 
(Spears et al., 2005; Kelly et al., 2004).  Primers were taken from the literature for four 
mitochondrial genes, which proved very difficult to amplify and were omitted from phylogenetic 
analyses (Table 3.1).   
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Table 3.1 Primers used for amplification of 18S and several mitochondrial genes 
Gene Primer Source 
18S 329 (5’- TAATGATCCTTCCGCAGGTT-
3’) and Hi- (5’-gtgcatggccgttcttag-ttg-3’) or 
6- (5’-AAACTTAAAGGAA-TTGA-3’) 
Spears et al., 2005 
Cytochrome Oxidase 
I (COI) 
“Universal Primer Pair” LCOI490 (5'-G-
GTCAACAAATCATAAAGATATTGG-
3') and HCO2198 (5'-TAAACTTCA-
GGGTGACCAAAAAATCA-3') 
Folmer et al., 1994 
COI Ls(4)COI-F2 (5’- ATTATTCHAACAH-
AATTATCAACCCC-3’), Ls(4)COI-R2 
(5’-TGTAATGGCTCCCGCTAAAAC-
TGG-3’), and Ls(3)COI(FL)-F1 (5’-AA-
CAGAATTATCCACCCCGGGAAAT-
TTAAT-3’) 
Richards et al., 2006 
Cytochrome Oxidase 
b (Cytb) 
Cytb424-448 (5’-GGWTAYGTWYTW-
CCWTGRGGWCARAT-3’) and Cytb876-
847 (5’-GCRTAWGCRAAWA-
RRAARTAYCAYTCWGG-3’) 
Cook, personal 
communication 
12S 5’-GCCAGCAGCCGCGGTTA-3’ and 5’-
CCTACTTTGTTACGACTTAT-3' 
Trontelj & Utevsky, 
2005 
16S 16Sar (5’-CGCCTGTTTATCAAAA-
ACAT-3’) and 16Sbr: (5’-CCGGTCTG-
AACTCAGATCACGT-3’) 
Palumbi et al., 1991 
 
Sequencing was done at the DNA Core Sequencing Facility at the University of Illinois at 
Champagne Urbana.  Sequences were edited in Sequencher 4.7 (Gene Codes Corporation, 2006).  
18S sequences were initially aligned using BioEdit 7.0.5.3 (Hall, 1999).  The alignments were 
corrected by eye and uncorrected measures of percent-sequence divergence were obtained using 
PAUP* 4.04b10 (Swofford, 2002).  The level of sequence divergence that determines separate 
species based on sequencing and detailed morphological analyses on individuals from 
geographically distant populations was greater than or equal to 0.06.   
The COI, Cytb, and 12S mitochondrial genes did not amplify well for most specimens 
and were not included in the phylogenetic analyses.   COI was used to address cryptic speciation 
in Leucothoe ashleyae Thomas & Klebba, 2006.  A series of analyses were done on the 18S 
rDNA for species that were successfully amplified and sequenced.  
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Morphological Analyses 
Three tree topologies for the morphological dataset were determined using maximum 
parsimony criteria in PAUP*4.04b10 (op. cit.).  Several species were omitted from the analyses 
due to lack of data available in the literature.  The first analysis included 64 taxa in what is 
traditionally considered the ‘leucothoid clade,’ comprising genera Leucothoe, Leucothoella, and 
Paraleucothoe.  PAUP* ruled 51 characters as uninformative and included 168 informative 
characters in the analysis.  The second analysis included 33 taxa in what is traditionally 
considered the ‘anamixid clade,’ comprising genera Anamixis, Nepanamixis, and Paranamixis.  
PAUP* ruled 107 characters as uninformative and included 112 informative characters in the 
analysis.  The third analysis included a subset of taxa, including 16 taxa in the ‘leucothoid clade’ 
and 26 taxa in the ‘anamixid clade’.  PAUP* ruled 104 characters as uninformative and included 
115 informative characters in the analysis.  The maximum parsimony heuristic search settings 
included multi-state taxa considered uncertain, stepwise addition, random starting trees, 100 
replicates, and tree-bisection-reconnection (TBR) branch swapping on all trees.  The trees were 
rooted with representatives of the amphipod family Liljeborgiidae, which was determined to be a 
good outgroup for the Leucothoidae by Barnard (1974a) based on the loss of molar structure and 
rudimentary charpochelation of gnathopod 1.  The strict consensus and majority consensus trees 
were determined for each of the unordered, unweighted cladograms returned in the original 
searches.  These were compared with weighted trees using the Retention Index (RI), Consistency 
Index (CI), and Rescaled Consistency Index (RC) algorithms in PAUP*.  These indices involve 
the successive approximation weighting of characters, which reweights a posteriori characters 
based on some measure of their relative values for the purpose of phylogeny construction (Farris, 
1969; 1982).  The tree lengths, RI, RC, CI, Homplasy Index (HI), and Goodness of fit (G-fit) 
scores were compared for significant differences at the P<0.05 level using a Kashino-Hasegawa 
test.  The RI, CI, RC, and HI are all measures of homoplasy among characters in each tree.  The 
RI measures the amount of synapomorphies in the data (RI = 1 when the synapomorphy levels 
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are high and the tree fits the data well).  The CI is sensitive to uninformative characters that 
inflate the CI without providing support for grouping of taxa (CI = 1 when there is no 
homoplasy).  The RC multiplies the CI times the RI, achieving a value of zero for totally 
homoplasious characters (RC = 1 when there is no homoplasy in the data).  The tree with the best 
scores was chosen as the best topology for the data.  Support for nodes on all trees was measured 
with Bremer support or decay indices (Bremer, 1988) in TreeRot.v3 (Sorenson  &  Franzosa, 
2007).  Bremer support values represent the number of extra steps needed to collapse a branch, 
the higher numbers represent more stable branches.  Twenty heuristic searches were run with 
random addition of taxa for each constraint statement, where portions of the ingroup were 
constrained to match certain topologies.  Character analyses were done in Mesquite 2 (Maddison  
&  Maddison, 2009) and MacClade 4.06 (Maddison  &  Maddison, 2003) to evaluate and map 
characters directly onto acceptable cladograms.   
Molecular Analyses 
Cryptic Speciation Analysis Using COI mtDNA and 18S rDNA 
Cytochrome Oxidase I sequences were taken from GenBank for specimens of Leucothoe 
ashleyae from Belize and South Florida (gb EF053423.1, EF053414.1), published by Richards et 
al. (2007).  Nuclear 18S sequences were obtained for specimens of L. ashleyae from Belize and 
South Florida.  Uncorrected Hennig pairwise distances were calculated for each gene to 
determine the percent divergence between the specimens and to compare the differences between 
genes.     
Phylogenetic Analyses Using 18S rDNA 
The amphipod family Eusiridae was chosen as the outgroup based on the shared reduced 
or absent accessory flagellum, adaptation to inquilinous habitats, and modifications to coxae, 
mouthparts, and gnathopods (Barnard, 1974a).  Liljeborgiidae is considered the best outgroup; 
however, no sequences were available for this family.  A sequence for Eusirus perdentatus was 
taken from GenBank (gb DQ378012.1).  Eight ingroup taxa were included in the analysis due to 
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the lack of properly preserved specimens and limitation of available molecular data.  A stepwise 
method was used to determine the mode of evolution that fits the data.  Using the distance 
method, a neighbor-joining tree was derived using the Jukes-Cantor substitution model in 
PAUP*.  This tree was saved for later comparison.  Modeltest 3.6 (Posada & Crandall, 1998) was 
used to test nuclear substitutions and mode of evolution.  Two modes of evolution were provided 
by Modeltest (Hierarchical Likelihood Ratio Test (HLRT) and the Akaike Information Criterion 
(AIC)).  The HLRT model was first used to run a maximum likelihood (ML) analysis in PAUP*.  
The resulting tree topology was different than the neighbor-joining tree and saved for later 
comparison.  Because the topology differed, the AIC model was then used to run a ML analysis 
in PAUP*.  The resulting tree of this analysis was identical to the HLRT tree, but different from 
the Jukes-Cantor tree, suggesting that this was not the best tree topology or model of evolution.  
The maximum likelihood parameters that were implemented using the previous two models were 
reset to “estimate” and new tree scores were computed.  These new parameters were re-estimated 
and used to run further ML analyses until the tree topology stabilized, suggesting that this was the 
best tree topology and model of evolution. Maximum likelihood settings for these analyses 
included stepwise addition, starting from random trees, 100 replications, and TBR branch 
swapping.  Table 3.2 presents the specific model of evolution parameters used.   
Table 3.2 Model of evolution parameters used in Maximum likelihood analysis 
Substitution Model 
Rate Matrix 
 
C 
 
G 
 
T 
 
A 1.00104 2.25967 0.93137  
C  0.76242 1.20082  
G   1  
Base Frequencies A=0.26142 C=0.27312 G=0.2369 T=0.22857 
Proportion of 
Invariable sites 
0.10824    
Gamma distribution 
shape 
0.3144    
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Support for the maximum likelihood tree was measured using the bootstrap method with 
1,000 replicates and a full heuristic search.  The bootstrap method tests statistical support for 
clades by randomly removing some characters while doubling others, leaving the original number 
of characters in the dataset.  The numbers on clades represent the percentage of  bootstrap trees  
that also support the resolution of each clade. Bayesian phylogenetic inference analysis was 
accomplished using MrBayes 3.1 (Ronquist & Huelsenbeck, 2003).  Bayesian analysis calculates 
the probability that a tree is correct for a given dataset and likelihood model.  Support for the 
Bayesian tree was measured using posterior probabilities, which show the percentage of 
occurance of a particular topology.  Character analyses were done in Mesquite 2 and MacClade 
4.06 to evaluate and map morphological characters directly onto the molecular phylogeny.  
Combined Analyses 
The molecular and partial morphological datasets were combined into a single nexus file 
and tested for congruence using a partition homogeneity test in PAUP* as a heuristic search with 
100 replicates and a random starting seed.  The null hypothesis (there is no difference in datasets) 
was rejected if P < 0.05.  The trees were rooted with the sequence of a representative of the 
amphipod family Eusiridae (Eusirus perdentatus, gb DQ378012.1) taken from GenBank. PAUP* 
ruled 1010 characters as parsimony uninformative and included 303 parsimony informative 
characters in the analysis.  The maximum parsimony heuristic search settings included multi-state 
taxa considered uncertain, stepwise addition, random starting trees, 100 replicates, and TBR 
branch swapping on all trees.   
The strict consensus and majority consensus trees were determined for the unordered, 
unweighted cladograms returned in the original search.  These were compared with weighted 
trees using the Retention Index (RI), Consistency Index (CI), and Rescaled Consistency Index 
(RC) algorithms in PAUP*.  The tree lengths, RI, RC, CI, Homplasy Index (HI), and Goodness of 
fit (G-fit) scores were compared for significant differences at the P < 0.05 level.  The tree with the 
best scores was chosen as the best topology for the data.  Support for all trees was measured with 
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a full heuristic bootstrap search and 1,000 replicates.  Character analyses were done in Mesquite 2 
and MacClade 4.06 to evaluate and map characters directly onto the acceptable phylogeny.   
 
Morphological Results 
Unweighted parsimony analysis of 64 taxa in the ‘leucothoid clade,’ with Liljeborgia 
heeia designated as the outgroup, resulted in three equally parsimonious trees (tree length = 
1495).    Comparison of the strict consensus, 50% majority rule consensus, RC, CI, and RI trees 
showed the 50% majority rule consensus tree to be the “best” or most parsimonious tree with high 
homoplasy indices for all trees (Table 3.3).  Decay indices poorly support a monophyletic 
grouping with two major clades (Figure 3.1).  The genus Paraleucothoe branches out into a basal 
clade, while the genera Leucothoe and Leucothoella group together in the second clade.  The 
genus Leucothoella appears to be paraphyletic.  
Unweighted parsimony analysis of 33 taxa in the ‘anamixid clade,’ with Leucothoe 
ashleyae designated as the outgroup resulted in two equally parsimonious trees (tree length = 
742).  The genus Leucothoe was chosen as the outgroup following Thomas (1997).  Leucothoe 
ashleyae was chosen based on the complete character information available for the species.  
Comparison of the strict consensus, 50% majority rule consensus, RC, CI, and RI trees 
showed the strict consensus tree to be the “best” or most parsimonious tree, although there was no 
significant difference among any of the trees and all had high homoplasy indices (Table 3.4).  
Decay indices poorly support a monophyletic grouping with two major clades (Figure 3.2).   
The genus Nepanamixis branches out into a basal clade, while the second clade loosely groups all 
species of Anamixis and Paranamixis into two inner clades, with no support for the separation of 
genera.  
Unweighted parsimony analysis of 42 taxa from all genera, with Liljeborgia heeia 
designated as the outgroup resulted in 18 equally parsimonious trees (tree length = 1057).  
Comparison of the strict consensus, 50% majority rule consensus, RC, CI, and RI trees showed 
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Table 3.3 Comparison of tree scores for the leucothoid clade (RC = Rescaled Consistency Index, 
CI = Consistency Index, RI = Retention Index, SC = Strict Consensus, MRC = 50% Majority 
Rule Consensus, HI = Homoplasy Index, and G-fit = Goodness of Fit) 
 
Tree RC CI RI SC MRC 
Length 1518 1525 1516 1517 1515 
CI 0.188 0.187 0.188 0.188 0.188 
RI 0.370 0.366 0.371 0.370 0.371 
RC 0.069 0.068 0.070 0.070 0.070 
HI 0.812 0.813 0.812 0.812 0.812 
G-fit -65.274 -65.828 -65.253 -65.085 -65.105 
KH test:       
Tree Length Length diff.  s.d. (diff.) T P* 
RC 1518 3 9.97060 0.3009 0.7638 
CI 1525 10 18.30501 0.5463 0.5854 
RI 1516 1 18.12444 0.0552 0.9561 
SC 1517 2 1.41097 1.4175 0.1578 
MRC 1515 (best)    
*P is significant at <0.05 
 
Table 3.4 Comparison of tree scores for the anamixid clade (RC = Rescaled Consistency Index, 
CI = Consistency Index, RI = Retention Index, SC = Strict Consensus, MRC = 50% Majority 
Rule Consensus, HI = Homoplasy Index, and G-fit = Goodness of Fit)  
 
Tree RC CI RI SC MRC 
Length 742 742 742 742 742 
CI 0.327 0.327 0.327 0.327 0.327 
RI 0.379 0.379 0.379 0.379 0.379 
RC 0.124 0.124 0.124 0.124 0.124 
HI 0.673 0.673 0.673 0.673 0.673 
G-fit -66.293 -66.293 -66.293 -66.293 -66.293 
KH test:       
Tree Length Length diff.  s.d. (diff.) T P* 
SC 742 (best)    
MRC 742  0.00 0.00 1.00 
RC 742  4.25236 0.00 1.00 
CI 742  4.25236 0.00 1.00 
RI 742  4.25236 0.00 1.00 
*P is significant at <0.05 
the RI tree to be the “best” or most parsimonious tree, although all trees had high homoplasy 
indices (Table 3.5).  Decay indices poorly support a monophyletic grouping of two clades (Figure 
3.3).  The support values are low for the leucothoid clade, which comprises genera Leucothoe and  
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Figure 3.1.  Cladogram depicting a Maximum Parsimony analysis of morphological 
characters from 64 species of ‘leucothoid clade’ taxa rooted with a species of 
Liljeborgiidae as the outgroup. Numbers represent Bremer support or decay indices. 
 
  
305 
 
 
 
 
Figure 3.2. Cladogram depicting a Maximum Parsimony analysis of 
morphological characters from 33 species of ‘anamixid clade’ taxa rooted with 
a species of Leucothoe as the outgroup. Numbers represent Bremer support or 
decay indices. 
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Leucothoella.   Higher support is shown for the anamixid clade in this cladogram.  The genus 
Paraleucothoe was placed in the anamixid clade, with a Bremer support value of 2.  The genera 
Leucothoella and Nepanamixis are not separated out in this tree, while they do have high support 
values as clades.   
Table 3.5 Comparison of tree scores for a subset of taxa of all genera (RC = Rescaled 
Consistency Index, CI = Consistency Index, RI = Retention Index, SC = Strict Consensus, MRC 
= 50% Majority Rule Consensus, HI = Homoplasy Index, and G-fit = Goodness of Fit) 
 
Tree RC CI RI SC MRC 
Length 1095 1070 1057 1133 1099 
CI 0.275 0.281 0.285 0.266 0.274 
RI 0.434 0.452 0.461 0.407 0.431 
RC 0.119 0.127 0.131 0.108 0.118 
HI 0.725 0.719 0.715 0.734 0.726 
G-fit -84.882 -86.209 -85.920 -81.965 -83.462 
KH test:       
Tree Length Length diff.  s.d. (diff.) T P* 
RC 1095 38 14.64190 2.5953 0.0101* 
CI 1070 13 6.66567 1.9503 0.0524 
RI 1057 (best)    
SC 1133 76 16.114981 4.7059 <0.0001* 
MRC 1099 42 15.33031 2.7397 0.0067* 
*P is significant at <0.05 
Molecular Results 
18S As A Species-level Marker For The Leucothoidae 
Based on representative species of the Leucothoidae, the V4 hypervariable region of 18S (bp 582-
900) is a reliable species-level molecular marker.  Individuals sharing less than 0.06 percent-
sequence divergence in 18S sequences were taken to represent the same species and any 
morphological differences among these were interpreted as phenotypic plasticity.  There is no 
intraspecific variation in the rDNA sequences within a population and minimal variation between  
different populations of a morphologically defined species.  It is also useful in defining 
cryptic speciation as found in COI and 18S data.  The partial 18S sequences (bp 1-1071) support 
morphologically defined species.  This region of 18S shows pairwise nucleotide distances to be 
0.0000-0.04850 within a species and 0.10326-0.39094 between species.  Tables 3.6-3.13 show 
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Figure 3.3.  Cladogram depicting a Maximum Parsimony analysis of 
morphological characters from 42 species of Leucothoidae taxa rooted with a 
species of Liljeborgiidae as the outgroup. Numbers represent Bremer support or 
decay indices. 
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uncorrected Hennig pairwise distances between taxa and between different specimens of selected 
species, with mean character differences adjusted for missing data.   
Bayesian analysis of partial 18S rDNA sequences of all available species resulted in a 
phylogenetic tree with relatively high posterior probabilities (Figure 3.4).  The tree depicts two 
clades, one with Anamixis species and the other with Leucothoe species.   Within those clades, 
different specimens of each morphological species separate out into smaller clades.  The 18S 
sequence data also support the connection of leucomorphs and anamorphs of Anamixis vanga.  
The leucomorphs collected with Anamixis cavatura from coral rubble were proven to be 
Anamixis vanga with the 18S sequence data.  The leucomorphs from both collections are 
morphologically identical.  
Leucothoe sp. I1 is grouped into the clade with two specimens of L. ashleyae based on 
sequence data.  These specimens are grouped into a clade with Leucothoe sp. 2 and further 
grouped with Leucothoe sp. 1.  Leucothoe urospinosa and Leucothoe wuriti are basal in this 
clade.  Leucothoe sp. 3 and Leucothoe saron make up the next clade, with Leucothoe spinicarpa 
and Leucothoe barana completing the leucothoid clade with a bootstrap value of 89.   
The anamixid clade separates Anamixis cavatura and Anamixis vanga with a bootstrap 
value of 100.       
Cryptic Speciation Analysis Using COI mtDNA and 18S rDNA 
COI mtDNA and 18s rDNA datasets were compared for specimens of Leucothoe 
ashleyae from Florida and Belize populations. The uncorrected Hennig pairwise distances among 
specimens for COI and 18S are listed in Tables 3.14 and 3.15, respectively.  Mean character 
differences were adjusted for missing data.  The pairwise distances between specimens of L. 
ashleyae from Florida and Belize are 4% for 18S, compared with 17% for COI.  Base 
frequencies, chi-square tests for homogeneity across taxa, and transition transversion ratios were 
calculated in PAUP for COI and 18S and are listed in Table 3.16. 
  
  
Table 3.6 Uncorrected pairwise distances between taxa based on 18S rDNA bp 1- 1071 
 1 2 3 4 5 6 7 8 9 10 11 12 
1 E. 
perdentatus 
- 0.26069 0.30154 0.31579 0.36832 0.24566 0.19388 0.29385 0.31926 0.34611 0.37987 0.36865 
2 L. spinicarpa  - 0.19285 0.20598 0.24779 0.16667 0.12333 0.18305 0.21036 0.18268 0.39846 0.39094 
3 L. barana   - 0.14240 0.22020 0.14365 0.07767 0.13309 0.16702 0.19426 0.35967 0.36224 
4 L. ashleyae    - 0.10326 0.11304 0.06209 0.01851 0.01389 0.12368 0.38603 0.29832 
5 L. urospinosa     - 0.12429 0.11877 0.11514 0.10732 0.16342 0.40000 0.30815 
6 L. saron      - 0.10084 0.11699 0.12851 0.14943 0.44830 0.25157 
7 L. wuriti       - 0.06037 0.06250 0.10364 0.28704 0.22957 
8 L. sp. 1        - 0.01686 0.12376 0.31516 0.30152 
9 L. sp. 2         - 0.12142 0.31183 0.34392 
10 L. sp. 3          - 0.29856 0.33557 
11 A. cavatura           - 0.17473 
12 A. vanga             - 
 
Table 3.7 Uncorrected pairwise distances between specimens of Leucothoe ashleyae based on 18S rDNA bp 1- 1071.  
 1 2 3 4 
1 L. ashleyae (Belize) - 0.01836 0.01858 0.04850 
2 L. ashleyae (Belize)  - 0.00000 0.02309 
3 L. ashleyae (Belize)   - 0.02347 
4 L. ashleyae (Florida)    - 
 
 
Table 3.8 Uncorrected pairwise distances between specimens of Leucothoe sp. 1 based on 18S rDNA bp 1- 1071 
 1 2 3 4 
1 L. sp F2-2 (Florida) - 0.00153 0.00150 0.01048 
2 L. sp F2-1 (Florida)  - 0.00000 0.00919 
3 L. sp B (Belize)   - 0.00892 
4 L. sp. B12-2 (Belize)    - 
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Table 3.9 Uncorrected pairwise distances between specimens of Leucothoe sp. 2 based on 18S 
rDNA bp 1- 1071 
 1 2 3 
1 L. sp B10A-1 (Belize) - 0.00688 0.02285 
2 L. sp B10B-2 (Belize)  - 0.01926 
3 L. sp B10A (Belize)   - 
 
Table 3.10 Uncorrected pairwise distances between specimens of Leucothoe urospinosa based on 
18S rDNA bp 1- 1071 
 1 2 3 
1 L. urospinosa (Belize) - 0.00000 0.00164 
2 L. urospinosa (Belize)  - 0.00162 
3 L. urospinosa (Belize)   - 
 
Table 3.11 Uncorrected pairwise distances between specimens of Leucothoe saron based on 18S 
rDNA bp 1- 1071 
 1 2 
1 L. saron (Belize) - 0.00000 
2 L. saron (Belize)  - 
 
Table 3.12 Uncorrected pairwise distances between specimens of Leucothoe sp. 3 based on 18S 
rDNA bp 1- 1071 
 1 2 3 
1 L. sp RA3a-3 (Raja Ampat) - 0.02090 0.00746 
2 L. sp RA3-4 (Raja Ampat)  - 0.02121 
3 L. sp RA3b-3 (Raja Ampat)   - 
 
Table 3.13 Uncorrected pairwise distances between specimens of Anamixis cavatura based on 
18S rDNA bp 1- 1071 
 1 2 3 4 5 
1 A. cavatura (Belize) - 0.0000 0.00292 0.00000 0.00000 
2 A. cavatura (Belize)  - 0.00256 0.00000 0.00000 
3 A. cavatura (Belize)   - 0.00225 0.00224 
4 A. cavatura (Belize)    - 0.00000 
5 A. cavatura (Belize)     - 
 
Table 3.14 Uncorrected pairwise distances between taxa based on COI mtDNA  
 1 2 3 
1 L. ashleyae (Belize) -   
2 L. ashleyae (Belize) 0.00000 -  
3 L. ashleyae (Florida) 0.17201 0.17201 - 
 
Table 3.15 Uncorrected pairwise distances between taxa based on 18S rDNA  
 1 2 3 
1 L. ashleyae (Belize) -   
2 L. ashleyae (Belize) 0.00000 -  
3 L. ashleyae (Florida) 0.04025 0.03948 - 
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Figure 3.4. Phylogenetic tree depicting a Bayesian analysis of partial 18S gene sequences from 
replicates of 13 Leucothoid taxa rooted with an outgroup of two Eusirid species.  Numbers 
represent Bootstrap values. 
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Table 3.16 Comparison of 18S and COI mean base frequencies, chi-square test of homogeneity 
across taxa, and ti/tv ratios for Leucothoe ashleyae, Leucothoe urospinosa, and Anamixis vanga   
  
18S rDNA (bp 1- 1071) 
 
COI mtDNA (bp 1-400) 
Base Frequencies   
   A 0.246 0.246 
   C 0.283 0.284 
   G 0.270 0.274 
   T 0.200 0.196 
Chi-square 12.771 3.798 
Ti/tv ratio 0.677 0.623 
 
Phylogenetic Analyses Using 18S rDNA 
Bootstrap analysis of the single best maximum likelihood tree based on partial 18S 
sequences for eight taxa resulted in a tree with well supported generic clades (Figure 3.5).  The 
consensus tree produced from Bayesian analyses shared the same topology as the maximum  
likelihood tree.  Posterior probability of this tree rendered slightly higher support values for most 
clades (Figure 3.5).  Anamixis and Leucothoe are highly supported as separate genera.  
 
Phylogenetic Analyses Using 18S rDNA and Morphological Data  
Morphological and 18S rDNA data were combined for eight species.  A partition 
homogeneity test run in PAUP*4.0b10 revealed no significant incongruence between datasets (P 
= 0.26).  Analysis of the combined data resulted in eight equally parsimonious trees (tree length = 
714).  Bootstrap analysis produced even higher support values than the molecular data alone 
(Figure 3.6).  This tree topology is slightly different than the molecular tree in that it placed 
Leucothoe wuriti closer to Leucothoe saron with higher support.  This dataset supports the 
molecular data in further defining the separation in genera.  Tree values are in Table 3.17 and 
show less homoplasy than trees produced with morphological data alone. 
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Figure 3.5. Phylogenetic tree depicting Bayesian and Maximum Likelihood analyses of 
partial 18S gene sequences from eight Leucothoid taxa rooted with an outgroup of one 
Eusirid species.  Numbers above the lines represent Posterior probabilites for Bayesian 
analysis and numbers below the lines represent Bootstrap values for Maximum Likelihood 
analysis. 
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Figure 3.6. Phylogenetic tree depicting a Maximum Parsimony analysis of partial 18S 
gene sequences and morphological data from eight Leucothoid taxa rooted with an 
outgroup of one Eusirid species.  Numbers represent bootstrap values. 
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Table. 3.17 Tree scores for combined morphological and molecular 18S data (RC = Rescaled 
Consistency Index, CI = Consistency Index, RI = Retention Index, HI = Homoplasy Index, G-fit = 
Goodness of Fit, and -lnL = log likelihood)  
 
Combined 
dataset tree 
 
Length 1126 
CI 0.882 
RI 0.513 
RC 0.411 
HI 0.198 
G-fit -252.750 
 
Discussion of Morphological Cladograms 
The cladogram including a subset of taxa from all genera surprisingly grouped the genus 
Paraleucothoe in the ‘anamixid clade’.  It was expected that this genus would be placed into the 
‘leucothoid clade’ and be more closely related to the ancestral outgroup.  While analyses of 
different subsets of taxa may place Paraleucothoe in either clade, the placement into the 
anamixid clade suggests that Paraleucothoe may be the ‘missing link’ between the anamixid and 
leucothoid clades.  This also provides some evidence that the anamixids and leucothoids do in 
fact belong in the same family.  The three groups separated on this cladogram (genus Leucothoe, 
genus Paraleucothoe, and anamixid genera) are strongly supported by several morphological or 
ecological characters.  Most morphological characters appear to have evolved multiple times 
based on this analysis, demonstrating homoplasy and parallel evolution.  In most cases, the 
character state displayed in the ancestral outgroup was considered plesiomorphic.  Generic 
relationships are discussed below, organized by nodes labeled on the cladogram (Figure 3.7).  
The morphological character matrix is in Appendix B.   
  Node A: genus Leucothoe.—This node is supported by 10 plesiomorphic characters (13, 
20, 39, 41, 47, 51, 93, 143, 216, 217) and one apomorphic character (80).  
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Figure 3.7. RI consensus tree of a subset of taxa from all genera in the Leucothoidae 
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Character 13: antenna 1 length relative to body length.—All species included in the 
analysis have antenna 1 less than half the body length, as found in the ancestral state. 
Character 20: mouthparts.—All species have well developed mouthparts, which is a 
plesiomorphic character.  The mouthparts are less developed than in the ancestral state.  
This character is likely attributed to the potential eusocial lifestyle of species in this 
clade. 
Character 39: maxilliped inner plates (cleft, fused, or vestigial).—All species in this clade 
have separate maxilliped inner plates, as found in the ancestral state. 
Character 41: maxilliped inner plates (marginal setae).—All species in this clade have 
marginal setae on the maxilliped inner plates, a character which seems to be lost in the 
more advanced anamixid genera. 
Character 47: maxilliped outer plate.—All species in this clade have marginal setae on 
the maxilliped outer plate, a character that seems to be lost in the more advanced 
anamixid genera. 
Character 51: pereonite 1.—All species in this clade are lacking a lateral locking ridge 
that is found in the more advanced anamixid genera.  Based on the functional use of the 
lateral locking ridge, this character is most likely an artifact of convergent evolution due 
to host preference.     
Character 93: gnathopod 1 dactyl.—All species in this clade have a dactyl on gnathopod 
1, which is lost in some species in more advanced genera. 
Character 143: gnathopod 2 propodus palm.—All species in this clade have a convex 
propodus palm on gnathopod 2, which is shared with the ancestor. 
Character 216: juvenile morphology.—All species in this clade demonstrate juvenile 
morphology that is similar to adult males, a plesiomorphic character. 
Character 217: adult sexual dimorphism.—All species in this clade demonstrate minimal 
to no sexual dimorphism, as found in the ancestral state. 
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Character 80: gnathopod 1 propodus.—All species in this clade have straight propodus on 
gnathopod 1, which appears to be a forward change from the proximally inflated 
propodus of the ancestor. 
 
Node B: genus Paraleucothoe.—This node is supported by seven plesiomorphic 
characters (20, 39, 49, 51, 80, 93, 216), four apomorphic characters (32, 95, 143, 217) and two 
homoplasious reversals in characters 44 and 124.    
Character 20: mouthparts.—Paraleucothoe novaehollandiae has well developed 
mouthparts, suggesting that it should be a basal species.      
Character 39: maxilliped inner plates (cleft, fused, or vestigial).— Paraleucothoe 
novaehollandiae has separate inner plates on the maxilliped, as found in the ancestral 
state. 
Character 49: maxilliped palp article 4.—Maxilliped palp article 4 is subequal to article 3 
in this node, which is shared with most species in the basal clade and the ancestor, but is 
elongate in most anamixid species. 
Character 51: pereonite 1.— Paraleucothoe novaehollandiae is lacking a lateral locking 
ridge on pereonite 1 that is found in the more advanced anamixid genera.  Based on the 
functional use of the lateral locking ridge, this character is most likely an artifact of 
convergent evolution due to host preference.    
Character 80: gnathopod 1 propodus.—This species is unique in having a truncate 
propodus on gnathopod 1, which appears to be a plesiomorphic character, similar to the 
proximally inflated propodus of the ancestor. 
Character 93: gnathopod 1 dactyl.—This species has a dactyl on gnathopod 1, which is 
lost in some species in more advanced genera. 
Character 216: juvenile morphology.—This species demonstrates juvenile morphology 
that is similar to adult males. 
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Character 32: maxilla 1 palp.—This node displays a one articulate palp on maxilla 1.  
The reduction in mouthparts is an apomorphic non-homoplasious forward change, which 
suggests the specialization of feeding habits.  
Character 95: gnathopod 1 dactyl.—This node displays the apomorphic state of having an 
extremely short dactyl on gnathopod 1 (less than 0.1 x propodus length). 
Character 143: gnathopod 2 propodus.—This node demonstrates the apomorphic 
character state of having a sub-rectangular propodus on gnathopod 2, compared to a 
convex propodus found in the basal clade. 
Character 217: adult sexual dimorphism.—This node demonstrates moderate sexual 
dimorphism, which is the major character that places the genus Paraleucothoe between 
Leucothoe and the anamixids. 
Character 44: maxilliped outer plate.—This node demonstrates a plesiomorphic reversal 
to the ancestral state of having an outer plate reaching greater than 1 x palp article 1.  
This suggests that the genus Paraleucothoe should perhaps be more basal than 
Leucothoe, however the apomorphic characters appear to carry more weight in this 
analysis. 
Character 124: gnathopod 2 carpus.—This node demonstrates a plesiomorphic reversal to 
the ancestral state in having the carpus less than 0.4 x propodus length on gnathopod 2. 
 
Node C: genera Anamixis, Paranamixis, Nepanamixis.— This node is supported by one 
plesiomorphic character (143) with homoplasy, five apomorphic characters (20, 39, 51, 216, 217), 
and one homoplasious reversal in character 124.  
Character 143: gnathopod 2 propodus palm.—Ten species in this node demonstrate the 
plesiomorphic character state of having a convex propodus palm on gnathopod 2.  
Homoplasy exists in most species, which exhibit a linear propodus, which would be the 
apomorphic character state.  
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Character 20: mouthparts.—All species in this clade have reduced mouthparts, which is 
an apomorphic forward change, suggesting highly specialized lifestyle and feeding 
habits.  This character is likely attributed to the potential eusocial lifestyle of species in 
this clade. 
Character 39: maxilliped inner plates (cleft, fused, or vestigial).—Most species in this 
clade have fused inner plates on the maxilliped, an apomorphic state, with homoplasy in 
Anamixis falarikia and Paranamixis excavatus, who have vestigial inner plates. 
Character 51: pereonite 1.—All species in this clade have a lateral locking ridge that is 
not found in the more basal genera in the Leucothoidae.  Based on the functional use of 
the lateral locking ridge, this character is most likely an artifact of convergent evolution 
due to host preference.  It may also reflect the potential eusocial lifestyle of these 
organisms.   
Character 216: juvenile morphology.—All species in this clade demonstrate juvenile 
morphology that is dissimilar to adult males, which suggests a highly specialized 
lifestyle. This supports the eusociality of the anamixid clade of the Leucothoidae. 
Character 217: adult sexual dimorphism.—All species in this clade demonstrate extreme 
sexual dimorphism (when known), which again suggests a highly specialized lifestyle.  
The different morphologies support a caste system that is part of the eusocial lifestyle of 
these organisms. 
Character 124: gnathopod 2 carpus.—This node demonstrates a plesiomorphic reversal to 
the ancestral state in having the carpus less than 0.4 x propodus length on gnathopod 2. 
 
The cladogram including 64 taxa in the traditional ‘leucothoid clade’ shows the genus 
Paraleucothoe to be a well supported basal clade.  A morphological character strongly supporting 
this clade is the well developed maxilliped palp, shared with the ancestral outgroup, 
Liljeborgiidae, which are known associates of other invertebrates.  This analysis confirms that 
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well-developed mouthparts are plesiomorphic characters.  Most characters appear to have evolved 
multiple times based on this analysis, again demonstrating morphological homoplasy.  In most 
cases, the character states displayed by the ancestral outgroup were considered plesiomorphic.  
Generic and specific relationships are discussed below, organized by nodes labeled on the 
cladogram (figures 3.8-2.12).  Figures 3..9-2.12 are close up views of the smaller nodes of the 
original cladogram. The character matrix is in Appendix B.   
 
Node A: Paraleucothoe.—This genus is supported by four plesiomorphic characters (44, 
74, 86, 126), supporting its basal position close to the ancestral outgroup.  It is also supported by 
three apomorphic characters (32, 154, 217) with some homoplasy.   
Character 44: maxilliped outer plate.—This genus displays the ancestral state of having 
enlarged maxilliped outer plates, reaching greater than 1 x palp article 1. 
 Character 74: gnathopod 1 carpus proximal margin.—This genus displays the ancestral 
state of having a smooth proximal margin on the carpus of gnathopod 1. 
Character 86: gnathopod 1 propodus.—This genus displays the ancestral state of having a 
smooth gnathopod 1 propodus palm. 
Character 126: gnathopod 2 carpus.—This genus has the unspecialized plesiomorphic 
distally tapered carpus on gnathopod 2. 
Character 32: maxilla 1 palp.—This genus has the apomorphic one articulate palp on 
maxilla 1, suggesting specialized feeding habits. 
Character 154: gnathopod 2 dactyl.—This genus has an extremely short gnathopod 2 
dactyl (less than 0.5 x propodus length), which is an apomorphic character. 
Character 217: adult sexual dimorphism.—This genus is supported by moderate sexual 
dimorphism, which appears to be a link between anamixids that exhibit extreme sexual 
dimorphism and leucothoids, who exhibit minimal sexual dimorphism.    
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Figure 3.8 Majority rule consensus tree of a subset of taxa of the Leucothoidae 
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Figure 3.10. Close up of nodes Y - Kk of Figure 3.8. 
Figure 3.9. Close up of nodes M - T of Figure 3.8. 
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Figure 3.11. Close up of nodes Nn - Xx of Figure 3.8. 
Figure 3.12. Close up of nodes AA - MM of Figure 3.8. 
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Node B: Leucothoe - Leucothoella.—These genera are supported by three apomorphic 
characters (74, 80, 154) that each show some homoplasy.  The genera are also supported by two 
plesiomorphic characters (44, 217) 
Character 74: gnathopod 1 carpus proximal margin.—Many species have some type of 
ornamentation on the proximal margin of the gnathopod 1 carpus, although most species 
revert back to the plesiomorphic state of having a smooth proximal margin.  
Character 80: gnathopod 1 propodus.—All except six species in this clade have a straight 
gnathopod 1 propodus, which is a derived character based on the ancestral state.    
Character 154: gnathopod 2 dactyl.—Most species have a gnathopod 2 dactyl reaching 
0.5-0.7 x propodus; however nine species revert back to having a longer dactyl, as found 
in the ancestral state.  
Character 44: maxilliped outer plate.—All species have a maxilliped outer plate reaching 
less than 1 x palp article 1, with the majority being less than 0.5 x palp article 1. 
Character 217: adult sexual dimorphism.—All species display minimal sexual 
dimorphism, which is a plesiomorphic character. 
 
Node C: Leucothoe serrata.—This species is supported on its own node by 10 
apomorphic characters (22, 44, 45, 56, 60, 70, 86, 160, 170, 215), one plesiomorphic character 
(126) and two plesiomorphic reversals (87, 154). 
Character 22: mandibular palp article 3.—This species displays mandibular palp article 3 
greater than 2.5 x longer than article 1, an apomorphic character shared with five other 
species. 
Character 44: maxilliped outer plate.—This species has the intermediate state of the 
maxilliped outer plate (0.5-1 x palp article 1), giving support for this species being in a 
basal clade. 
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Character 45: maxilliped outer plate.—This species has a tuberculate outer plate on the 
maxilliped, an apomorphic character shared with 10 other species. 
Character 56: gnathopod 1 coxa anterior margin.—This species has a serrate anterior 
margin on coxa 1, an apomorphic character shared with 15 other species. 
Character 60: gnathopod 1 coxa anterodistal corner.—This species has a subtriangular 
anterodistal corner on coxa 1, an apomorphic character shared with 10 other species. 
Character 70: gnathopod 1 basis posterior margin.—This species has 1-10 setae on the 
posterior margin of the basis, an apomorphic character shared with 11 species. 
Character 86: gnathopod 1 propodus palm.—This species has ornamentation on the 
gnathopod 1 propodus palm, an apomorphic character shared with most species. 
Character 160: pereopod 3 coxa anterior margin.—This species has a serrate anterior 
margin on coxa 3, an apomorphic character shared with six other species. 
Character 170: pereopod 4 coxa anterior margin.—This species has a serrate anterior 
margin on coxa 4, an apomorphic character shared with five other species. 
Character 215: telson.—The telson has marginal setae in this species, an apomorphic 
character shared with three other species. 
Character 126; gnathopod 2 carpus.—This species has a distally tapered gnathopod 2 
carpus, a plesiomorphic character supporting the basal location of this species. 
Character 87: gnathopod 1 propodus palm.—The ornamentation on the gnathopod 1 
propodus palm is intermittent, suggesting a reversal toward the ancestral state (no 
ornamentation). 
Character 154: gnathopod 2 dactyl.—This species underwent a homoplasious reversal so 
that the gnathopod 2 dactyl is reaching greater than 0.7 x propodus length, as it is in the 
outgroup. 
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Node D: Leucothoe rudicula – Leucothoe hendrickxi.—This clade is supported by one 
apomorphic character (44) with homoplasy. 
Character 44: maxilliped outer plate.—This clade has the apomorphic state of the 
shortened maxilliped outer plate.  There are seven species demonstrating a reversal to the 
intermediate state.  
 
Node E: Leucothoe rudicula.—This species is supported by one plesiomorphic character 
(33), two homoplasious reversals (characters 86, 154), and five apomorphic characters (44, 125, 
130, 136, 155).   
Character 33: maxilla 1 palp.—This species has the ancestral state of more than four 
apical setae on the maxilla 1 palp.   
Character 86: gnathopod 1 propodus palm.—This character has a smooth palm, which is 
a homoplasious reversal. 
Character 154: gnathopod 2 dactyl.—This species underwent a homoplasious reversal so 
that the gnathopod 2 dactyl is reaching greater than 0.7 x propodus length, as it is in the 
ancestral outgroup. 
Character 44: maxilliped outer plate.—This species shows the apomorphic state of the 
shorter maxilliped outer plate (less than 0.5 x palp article 1). 
Character 124: gnathopod 2 carpus.—This species shows the intermediate state, with the 
carpus reaching 0.4-0.6 x the propodus.  
Character 130: gnathopod 2 carpus.—This species has a spoon-like carpus, which is an 
apomorphic specialization shared with only four other species. 
Character 136: gnathopod 2 propodus.—This species has two mediofacial setal rows, 
which is an apomorphic character shared with only 11 other known species.  It is likely 
that more species share this character since the medial surface of the propodus is rarely 
drawn in species descriptions. 
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Character 155: pereopod 3 coxa.—This species has a broader than long coxa 3, which is 
shared with five other species.  
 
Node F: Leucothoe pollexa - Leucothoe hendrickxi.—This clade is supported by one 
apomorphic character (86). 
Character 86: gnathopod 1 propodus palm.— All species in this clade share 
ornamentation on the gnathopod 1 propodus palm, an apomorphic character displayed in 
most species. 
 
Node G: Leucothoe adelphe – Leucothoe pollexa.—This clade is supported by three 
apomorphic characters (44, 56, 96) and by two homoplasious reversals in characters 118 and 124. 
Character 44: maxilliped outer plate.—This clade shares the apomorphic shortened 
maxilliped outer plate (reaching less than 0.5 x palp article 1). 
Character 56: gnathopod 1 coxa anterior margin.—This clade shares the serrate anterior 
margin of coxa 1, a non-homoplasious forward change. 
Character 96: gnathopod 2 coxa.—This clade shares the apomorphic character state of a 
broader than long coxa 2. 
Character 118: gnathopod 2 basis anterior margin.—The bare anterior margin of the basis 
demonstrates a homoplasious reversal to the ancestral state. 
Character 124: gnathopod 2 carpus.—The shortened carpus demonstrates a homoplasious 
reversal to the ancestral state.   
  
Node H: Leucothoe garifunae – Leucothoe barana.—This clade is supported by one 
plesiomorphic character (32), two homoplasious reversals in characters 14 and 19, and four 
apomorphic characters (3, 23, 37, 61). 
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Character 32: maxilla 1 palp.—This clade is supported by the plesiomorphic character 
state of a two articulate palp on maxilla 1.   
Character 14: antenna 1 flagellum.— This clade demonstrates a homoplasious reversal in 
the antenna 1 flagellum (11+ articulate, as in the ancestral state). 
Character 19: antenna 2 flagellum.— This clade demonstrates a homoplasious reversal in 
the antenna 2 flagellum (6-10 articulate, as in the ancestral state).  
Character 3: head anterodistal margin.— This clade demonstrates the apomorphic 
character state of a cuspate anterodistal head margin.  
Character 23: mandibular palp article 2.— This clade has 11-20 distal setae on palp 
article 2, a forward change shared with only seven other species. 
Character 37: maxilla 2 inner plate.—This clade has facial setae on the maxilla 2 inner 
plate, while most species share the ancestral state of not having facial setae. 
Character 61: gnathopod 1 coxa anterodistal corner.—This clade displays the apomorphic 
character state of having an anterodistal cusp on coxa 1, shared with only five other 
species.   
 
Node I: Leucothoe garifunae.—This species is supported on its own clade by one 
homoplasious reversal in character  74 and one apomorphic character (44).   
Character 74: gnathopod 1 carpus proximal margin.—This species has a smooth carpus 
proximal margin as in the ancestral state. 
Character 44: maxilliped outer plate.— This species demonstrates the apomorphic 
character state of the outer plate reaching 0.5-1 x palp article 1. 
 
Node J: Leucothoe ubouhu – Leucothoe barana.—This clade is supported by three 
apomorphic characters (48, 136, 211).   
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Character 48: maxilliped outer plate.—This clade has plumose marginal setae on the 
outer plate, an apomorphy shared with only two other species. 
Character 136: gnathopod 2 propodus.— This clade has two mediofacial setal rows, 
which is an apomorphic character shared with only nine other known species.  It is likely 
that more species share this character since the medial surface of the propodus is rarely 
drawn in species descriptions. 
Character 211: epimeron 3 posteroventral corner.—This clade has a rounded 
posteroventral corner on epimeron 3, an apomorphy shared with only eight other species. 
 
Node K: Leucothoe thula – Leucothoe hendrickxi.—This clade is supported by one 
plesiomorphic character (3).   
Character 3: head anterodistal margin.— This clade demonstrates the plesiomorphic 
character state of the anterodistal head margin without a cusp.  
  
Node L: Leucothoe thula – Leucothoe basilobata.—This clade is supported by four 
apomorphic characters (186, 188, 190, 205) with some homoplasy. 
Characters 186, 188, 190: pereopods 5-7 bases posterior margins.—This clade is 
supported by the apomorphic characters of setose posterior margins on pereopods 5-7 
bases.  Leucothoe sparsa displays homoplasy with bare posterior margins the bases of 
pereopods 6-7.   
Character 205: epimeron 1.—This clade is supported by the apomorphic tuft of 
anteroventral setae on epimeron 1.  Leucothoe basilobata and Leucothoe urospinosa 
display homoplasy with ventral setae on epimeron 1, lacking the tuft of anteroventral 
setae.   
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Node M: Leucothoe sparsa – Leucothoe thula.—This clade is supported by one 
homoplasious reversal in character 10 and one apomorphic character (32). 
Character 10: ventral cephalic keel ventral margin.—This clade has a straight ventral 
margin on the ventral cephalic keel, as found in the ancestral state.  
Character 32: maxilla 1 palp.—This clade has a constricted maxilla 1 palp, which is an 
apomorphic character shared with only four other species. 
 
Node N: Leucothoe saron – Leucothoe assimilis.—This clade is supported by one 
apomorphic character (7).   
Character 7: ventral cephalic keel anterior margin.—This clade has an excavate anterior 
margin on the ventral cephalic keel, an apomorphic character state shared with only four 
other species. 
 
Node O: Leucothoe ashleyae – Leucothoe basilobata.—This clade is supported by one 
apomorphic character (88) with some homoplasy. 
Character 88: gnathopod 1 propodus palm.—Five of the eight species in this clade have a 
serrate palm, which is an apomorphic character state shared with only four other species. 
 
Node P: Leucothoe saron.—This species is supported on its own clade by two 
apomorphic characters (207 and 213).   
Character 207: epimeron 3 ventral margin.—This species has a setose ventral margin on 
epimeron 3. 
Character 213: telson length.—This species has a short telson, (length less than 1.8 x 
width). 
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Node Q: Leucothoe hipposideros – Leucothoe basilobata.—This clade is supported by 
one homoplasious reversal in characters 69, and one apomorphic character (45) with homoplasy. 
Character 69: gnathopod 1 basis anterior margin.—This clade demonstrates a 
homoplasious reversal with a bare anterior margin on the gnathopod 1 basis.   
Character 45: maxilliped outer plate.—All but one species in this clade shares the 
apomorphic tuberculate outer plate.  Leucothoe urospinosa is the only species with a 
smooth outer plate.   
 
Node R: Leucothoe hipposideros.—This species is supported on its own clade by one 
homoplasious reversal in character 154 and by one apomorphic character (32).    
Character 154: gnathopod 2 dactyl.—This species demonstrates a homoplasious reversal 
to the very long dactyl (reaching greater than 0.7 x propodus length). 
Character 32: maxilla 1 palp.—This species has a one articulate maxilla 1 palp, an 
apomorphic character shared only with six other species.   
 
Node S: Leucothoe laurensi – Leucothoe basilobata.—This clade is supported by two 
homoplasious reversals in characters 74 and 99 and by one apomorphic character (168).   
Character 74: gnathopod 1 carpus proximal margin.—This clade demonstrates a 
 homoplasious reversal with the smooth carpus proximal margin.  
Character 99: gnathopod 2 coxa distal margin.—This clade shows a homoplasious 
reversal, sharing a bare distal margin on coxa 2. 
Character 168: pereopod 4 coxa distal margin.—This clade shares the apomorphic 
character state of having a setose distal margin on coxa 4. 
 
Node T: Leucothoe cheiriserra – Leucothoe basilobata.—This clade is supported by two 
apomorphic characters (32 and 205). 
  
333 
Character 32: maxilla 1 palp.—The species of this clade share a constricted maxilla 1 
palp with three other species. 
Character 205: epimeron 1.—The species of this clade all have setae on the ventral 
margin of epimeron 1.   
  
Node U: Leucothoe neptunea – Leucothoe ctenochasma.—This clade is supported by one 
apomorphic character (95).   
Character 95: gnathopod 1 dactyl.—These species share a shortened gnathopod 1 dactyl 
with three other species (less than 0.1 x propodus length).   
 
Node V: Leucothoe laurensi.—This species is supported on its own clade by one 
homoplasious reversal (character 88) and one apomorphic character (27).   
Character 88: gnathopod 1 propodus palm.—This species has a dentate palm on the  
gnathopod 1 propodus.   
Character 27: right mandible lacinia mobilis.—This species is unique in lacking the 
lacinia mobilis on the right mandible.  All other species have a small lacinia mobilis 
present.     
 
Node W: Leucothoe makrommatos.—This species is supported on its own clade by a 
homoplasious reversal in character 206 and by four apomorphic characters (74, 138, 170, 171).  
Character 206: epimeron 2.—This species has a bare ventral margin on epimeron 2, as 
found in the ancestral state.  
Character 74: gnathopod 1 carpus proximal margin.—This species has continuous 
ornamentation on the carpus proximal margin.   
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Character 138: gnathopod 2 propodus primary mediofacial setal row.—This species has 
the mediofacial setal row reaching greater than 0.7 x propodus length, which is an 
apomorphic character state.  
Character 170: pereopod 4 coxa anterior margin.—This species has a serrate anterior 
margin on coxa 4, shared with only four other species. 
Character 171: pereopod 4 coxa distal margin.—This species has a serrate distal margin 
on coxa 4, shared with 12 other species. 
 
Node X: Leucothoe eumilli – Leucothoe boolpooli.—All but one species in this clade is 
supported by one homoplasious reversal in character 74 and all species are supported by one 
apomorphic character (18). 
Character 74: gnathopod 1 carpus proximal margin.—All species in this clade, except 
Leucothoe gracilis, have a smooth proximal margin on the carpus.   
Character 18: antenna 2 length relative to antenna 1.—All species in this clade share the 
apomorphic character state of antenna 2 being shorter than antenna 1.   
 
Node Y: Leucothoe eumilli.—This species is supported on its own clade by one 
homoplasious reversal in character 69 and two apomorphic characters (7 and 213).   
Character 69: gnathopod 1 basis anterior margin.—This species has a bare anterior 
margin on the basis of gnathopod 1. 
Character 7: ventral cephalic keel anterior margin.—This species has an excavate anterior 
margin on the ventral cephalic keel, shared with seven other species. 
Character 213: telson length.—This species has a medium length telson (1.8-2.0 x width). 
 
Node Z: Leucothoe undulata – Leucothoe boolpooli.—This clade is supported by one 
plesiomorphic character (1).   
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Character 1: head anterior margin.—The species in this clade share the rounded anterior 
head margin, which is plesiomorphic.  It is not a reversal in this case, because the 
ancestor displays an apomorphic character state.     
 
Node Aa: Leucothoe undulata – Leucothoe laevipalma.—This clade is supported by three 
apomorphic characters (32, 45, 136). 
Character 32: maxilla 1 palp.—The species in this clade share the apomorphic one 
articulate maxilla 1 palp with four other species. 
Character 45: maxilliped outer plate.—The species in this clade share the apomorphic 
tuberculate outer plate.  
Character 136: gnathopod 2 propodus.— These species have two mediofacial setal rows, 
which is an apomorphic character shared with only nine other known species.  It is likely 
that more species share this character since the medial surface of the propodus is rarely 
drawn in species descriptions. 
 
Node Bb: Leucothoe undulata.—This species is supported in its own clade by two 
apomorphic characters (133 and 213).  
Character 133: gnathopod 2 carpus anterior margin.—This species is unique in having an 
undulating anterior margin on the gnathopod 2 carpus.   
Character 213: telson length.—This species has the apomorphic short telson (length less 
than 1.8 x width).   
 
Node Cc: Leucothoe odontiskos – Leucothoe laevipalma.—This clade is supported by 
one homoplasious reversal in character 154.   
Character 154: gnathopod 2 dactyl.—The species in this clade share the long gnathopod 2 
dactyl, reaching greater than 0.7 x propodus length.  
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Node Dd: Leucothoe flammosa – Leucothoe boolpooli.—This clade is supported by one 
apomorphic character (207) with some homoplasy.   
Character 207: epimeron 3 ventral margin.—Three of four species in this clade have a 
setose ventral margin on epimeron 3; Leucothoe gracilis has a bare ventral margin. 
  
Node Ee: Leucothoe bova.—This species is supported in its own clade by one 
apomorphic character (213).   
Character 213: telson length.—This species has an intermediate telson length (1.8-2.0 x 
width).   
  
Node Ff: Leucothoe flammosa.— This species is supported in its own clade by two 
homoplasious reversals in characters 86 and 96 and two apomorphic characters (75, 99). 
Character 86: gnathopod 1 propodus palm.—This species demonstrates a homoplasious 
reversal with a smooth palm on the gnathopod 1 propodus.   
Character 96: gnathopod 2 coxa.—This species demonstrates a homoplasious reversal 
with a longer than broad coxa 2.  
Character 75: gnathopod 1 carpus distal margin.— This species is unique in having 
several long setae on the distal margin of the gnathopod carpus. 
Character 99: gnathopod 2 coxa distal margin.—This species demonstrates the 
apomorphic character state of having a setose distal margin on coxa 2.   
 
Node Gg: Leucothoe leptosa – Leucothoe boolpooli.—This clade is supported by three 
apomorphic characters (155, 161, 171).   
Character 155: pereopod 3 coxa.—The species of this clade share the broader than long 
coxa 3 with three other species.   
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Character 161: pereopod 3 coxa.—The species of this clade have a serrate distal margin 
on coxa 3, shared with nine other species. 
Character 171: pereopod 4 coxa.—The species of this clade have a serrate distal margin 
on coxa 4, shared with 10 other species. 
 
Node Hh: Leucothoe leptosa.—This species is supported in its own clade by one 
homoplasious reversal in character 80 and two apomorphic characters (44 and 95). 
Character 80: gnathopod 1 propodus.—This species has a curved gnathopod 1 propodus, 
which is a plesiomorphic character. 
Character 44: maxilliped outer plate.—This species has an intermediate outer plate, 
reaching between 0.5 and 1 x palp article 1.   
Character 95:  gnathopod 1 dactyl.—This species has a very short gnathopod 1 dactyl, 
reaching less than 0.1 x propodus length. 
 
Node Ii: Leucothoe gracilis – Leucothoe boolpooli.—This clade is supported by one 
apomorphic character (102).   
Character 102: gnathopod 2 coxa distal margin.—The species in this clade share a serrate 
distal margin on coxa 2 with four other species.   
 
Node Jj: Leucothoe procera – Leucothoe hendrickxi.—This clade is supported by one 
homoplasious reversal in character 44, with most species re-evolving to the apomorphic state.   
Character 44: maxilliped outer plate.—Five species in this clade show a reversal to the 
intermediate state, reaching between 0.5 and 1 x palp article 1, with most species having 
re-evolved to have a shorter outer plate.   
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Node Kk: Leucothoe nagatai – Leucothoe procera.—This clade is supported by four 
homoplasious reversals in characters 74, 80, 86, and 118. 
Character 74: gnathopod 1 carpus proximal margin.—These species share a smooth 
proximal margin on the gnathopod 1 carpus.   
Character 80: gnathopod 1 propodus.—These species share a curved propodus on 
gnathopod 1.   
Character 86: gnathopod 1 propodus palm.—These species have a smooth palm on the 
gnathopod 1 propodus.   
Character 118: gnathopod 2 basis anterior margin.—These species share a bare anterior 
margin on the gnathopod 2 basis.   
   
Node Ll: Leucothoe crenatipalma.—This species is supported in its own clade by on 
homoplasious reversal in character 74.   
Character 74: gnathopod 1 carpus proximal margin.—This species has a smooth proximal 
margin on the gnathopod 1 carpus. 
 
Node Mm: Leucothoe richiardii.— This species is supported in its own clade by on 
homoplasious reversal in character 74. 
Character 74: gnathopod 1 carpus proximal margin.—This species has a smooth proximal 
margin on the gnathopod 1 carpus. 
 
Node Nn: Leucothoe denticulata – Leucothoe epidemos.—This clade is supported by two 
homoplasious reversals in characters 44 and 124, and one apomorphic character (130). 
Character 44: maxilliped outer plate.—These species share the intermediate character 
state (reaching between 0.5-1 x palp article 1) with six other species.  It is a reversal 
because most species display the shorter apomorphic state in the basal clades.   
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Character 124: gnathopod 2 carpus.—These species share the apomorphic short 
gnathopod 2 carpus (less than 0.4 x propodus length) with 13 species. 
Character 130: gnathopod 2 carpus.—These species share the apomorphic spoon-like 
gnathopod 2 carpus with three other species.  
 
Node Oo: Leucothoe richiardii – Leucothoe hendrickxi.—This clade is supported by one 
apomorphic character (44) with homoplasy.   
Character 44: maxilliped outer plate.—The three basal species in this clade share the 
intermediate state (reaching between 0.5-1 x palp article 1), while most species share the 
apomorphic state (reaching less than 0.5 x palp article 1).  
 
Node Pp: Leucothoe occidentalis – Leucothoe bidens.—This clade is supported by six 
apomorphic characters (99, 166, 186, 188, 205, and 206) with some homoplasy.   
Character 99: gnathopod 2 coxa distal margin.—The six basal species in this clade show 
a forward change to the apomorphic state of a setose distal margin on coxa 2, shared with 
the ancestor. 
Character 166: pereopod 3 coxa.—Five species in this clade have facial seta(e) on coxa 3.  
Leucothoe incisa, Leucothoe alcyone, and Leucothoe safiae have undergone a 
homoplasious reversal and lack facial setae.   
Character 186: pereopod 5 basis posterior margin.—All but one species in this clade 
show a forward change in having setae on the posterior margin of the pereopod 5 basis.  
Leucothoe germanalcyone has undergone a homoplasious reversal to the bare state.   
Character 188: pereopod 6 basis posterior margin.—All but one species in this clade 
show a forward change by having setae on the posterior margin of the pereopod 6 basis.  
Leucothoe germanalcyone has undergone a homoplasious reversal to the bare state.   
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Character 205: epimeron 1.—All but one species in this clade show a forward change and 
have a tuft of anteroventral setae on epimeron 1.  Leucothoe incisa has undergone a 
homoplasious reversal to the bare state.   
Character 206: epimeron 2.—All species in this clade have setae on the ventral margin of 
epimeron 2, which is an apomorphic character.   
 
Node Qq: Leucothoe occidentalis.—This species is supported in its own clade by one 
homoplasious reversal in character 37 and four apomorphic characters (61, 70, 157, 189).   
Character 37: maxilla 2 inner plate.—This species shows a homoplasious reversal to the 
ancestral state of having facial setae on the inner plate of maxilla 2.   
Character 61: gnathopod 1 coxa anterodistal corner.—This species shows a forward 
change to the apomorphic state of having a subtriangular coxa 1 anterodistal corner.  
Character 70: gnathopod 1 basis posterior margin.—This species shows the apomorphic 
state, with 11-20 setae on the posterior margin of the gnathopod 1 basis.  This character 
state is shared only with Leucothoe undulata. 
Character 157: pereopod 3 coxa anterior margin.—This species has a setose anterior 
margin on coxa 3, an apomorphic state shared with six other species. 
Character 189: pereopod 6 basis posterior margin.—This species displays the apomorphic 
state of a serrate posterior margin, shared with the ancestor.   
 
Node Rr: Leucothoe safiae – Leucothoe bidens.—This clade is supported by two 
homoplasious reversals in characters 208 and 209 and one apomorphic character (207).   
Character 208: epimeron 3 posteroventral corner.—The species in this clade exhibit a 
reversal to the ancestral state of having a sinuous posteroventral corner of epimeron 3.  
This character is shared with six species outside of this clade. 
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Character 209: epimeron 2 posteroventral corner.—The species in this clade exhibit a 
reversal to the ancestral state of having a cuspate posteroventral corner of epimeron 3.  
This character is shared with the same six species outside of this clade that exhibit a 
sinuous posteroventral corner. 
Character 207: epimeron 3 ventral margin.—The species in this clade have setose ventral 
margins on epimeron 3, which is an apomorphic character.   
 
Node Ss: Leucothoe alcyone – Leucothoe safiae.—This clade is supported by one 
homoplasious reversal in character 166 and one apomorphic character (167). 
Character 166: pereopod 3 coxa.— These species are lacking facial setae on coxa 3, as 
are most species.  They are; however; grouped into a clade where all other species have 
facial setae.  
Character 167: pereopod 4 coxa anterior margin.—These species have setose anterior 
margins on coxa 4, an apomorphic character shared with two other species. 
 
Node Tt: Leucothoe brunonis – Leucothoe bidens.—This clade is supported by four 
apomorphic characters (65, 180, 181, 183), each character with homoplasy. 
Character 65: gnathopod 1 coxa.—Four of five species in this clade have the apomorphic 
character of facial setae on coxa 1.  This character is shared with seven species outside of 
this clade. 
Character 180: pereopod 4 coxa.— Four of five species in this clade have the apomorphic 
character of facial setae on coxa 1.  This character is unique to these species. 
Character 181: pereopod 5 coxa.—Three of five species in this clade have the 
apomorphic character of facial setae on coxa 1.  This character is shared with 11 species 
outside of this clade. 
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Character 183:  pereopod 7 coxa.—Three of five species in this clade have the 
apomorphic character of facial setae on coxa 1.  This character is shared with the same 11 
species outside of this clade that have facial setae on coxa 5. 
 
Node Uu: Leucothoe brunonis.—This species is supported on its own clade by one 
homoplasious reversal in character 2 and two apomorphic characters (60, 120). 
Character 2: head anterodistal margin.—This species demonstrates a homoplasious 
reversal to the ancestral state of having a concave anterodistal head margin. 
Character 60: gnathopod 1 coxa anterodistal corner.—This species shows a forward 
change to the subquadrate anterodistal corner of coxa 1.   
Character 120: gnathopod 2 basis posterior margin.—This species shows a forward 
change, having a setose posterior margin of the gnathopod 2 basis.  This character is 
shared with the ancestor.  
 
Node Vv: Leucothoe occulta – Leucothoe bidens.—This clade is supported by one 
homoplasious reversal in character 125 and two apomorphic characters (164, 166), with 
homoplasy in character 166. 
Character 125: gnathopod 2 carpus.—All species in this clade have a straight gnathopod 
2 carpus, which indicates a homoplasious reversal to the ancestral state. 
Character 164: pereopod 3 coxa distal margin.—All species in this clade have a slightly 
convex distal margin on coxa 3.  
Character 166: pereopod 3 coxa.—Three of four species in this clade have facial setae on 
coxa 3, an apomorphic character shared with only four species outside of this clade.  
 
Node Ww: Leucothoe occulta – Leucothoe incisa.—This clade is supported by three 
homoplasious reversals in characters 118, 181, and 183. 
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Character 118: gnathopod 2 basis anterior margin.—The bare anterior margin of the basis 
demonstrates a homoplasious reversal to the ancestral state. 
Character 181: pereopod 5 coxa.—This clade demonstrates a reversal to the ancestral 
state of not having facial setae on coxa 5.  Most species do not have facial setae; 
however, this clade is within a larger clade that exhibits the apomorphic state.   
Character 183:  pereopod 7 coxa.— This clade demonstrates a reversal to the ancestral 
state of not having facial setae on coxa 7.  Most species do not have facial setae; 
however, this clade is within a larger clade that exhibits the apomorphic state.   
 
Node Xx: Leucothoe germanalcyone – Leucothoe bidens.—This clade is supported by 
two apomorphic characters (99, 210). 
Character 99: gnathopod 2 coxa distal margin.—This clade shares a bare distal margin on 
coxa 2, which is the most common state in the family. 
Character 210: epimeron 3 posteroventral corner.—This clade shares a bidentate cusp on 
the posteroventral corner of epimeron 3.  This apomorphic state is shared with two 
species outside of this clade.   
   
Node Yy: Leucothoe macrodonta – Leucothoe hendrickxi.—This clade is supported by 
one apomorphic character (96) with some homoplasy. 
Character 96: gnathopod 2 coxa.—Eleven species in this clade demonstrate the 
apomorphic character state, having coxa 2 broader than long.   The remaining six species 
have undergone a homoplasious reversal in this character, having gnathopod 2 equally as 
long as broad. 
  
Node Zz: Leucothoe macrodonta.—This species is supported in its own clade by two 
homoplasious reversals  in characters 208 and 209 and one apomorphic character (7).   
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Character 208: epimeron 3 posteroventral corner.—This species has a sinuous 
posteroventral corner of epimeron 3 as found in the ancestral state.  
Character 209: epimeron 2 posteroventral corner.—This species has as cuspate 
posteroventral corner of epimeron 3 as found in the ancestral state. 
Character 7: ventral cephalic keel anterior margin.—This species has an excavate anterior 
margin on the ventral cephalic keel, an apomorphic character state shared with only four 
other species. 
 
Node AA: Leucothoe spinicarpa – Leucothoe articulosa.—This clade is supported by one 
homoplasious reversal in character 96 and one apomorphic characters (127).  
Character 96: gnathopod 2 coxa.—The species in this clade demonstrate a reversal to the 
intermediate state of gnathopod 2 coxa being equally as long as broad. 
Character 127: gnathopod 2 carpus. —The species of this clade have armament on the 
carpus of gnathopod 2.  Both species have a subdistal tooth, an apomorphic character 
shared with five other species.  
 
Node BB: Leucothoe ayrtonia – Leucothoe alata.—This clade is supported by three 
homoplasious reversals in characters 18, 69, and 164 and two apomorphic characters (24, 96) 
with homoplasy in two characters. 
Character 18: antenna 2 length relative to antenna 1.—All but one species in this clade 
demonstrate a reversal to the intermediate state of antenna 2 being subequal to antenna 1.   
Character 69: gnathopod 1 basis anterior margin.—This clade demonstrates a 
homoplasious reversal with a bare anterior margin on the gnathopod 1 basis.   
Character 164: pereopod 3 coxa distal margin.—All but one species in this clade 
demonstrates a reversal to the ancestral state of having a straight distal margin on coxa 3.  
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Character 24: mandibular palp article 3.—All species in this clade demonstrate the most 
apomorphic state of one distal seta on the mandibular palp article 3.  There are six species 
outside of this clade that demonstrate this character state.   
Character 96: gnathopod 2 coxa.—All species in this clade demonstrate a forward change 
to the apomorphic state of having gnathopod 2 coxa broader than long.  
 
Node CC: Leucothoe ayrtonia – Leucothoe atosi.—This clade is supported by one 
apomorphic character (11).   
Character 11: eyes.—These two species are unique in lacking eyes.  This character 
demonstrates convergent evolution due to local adaption to deep waters.   
  
Node DD: Leucothoe ctenochir – Leucothoe alata.—This clade is supported by two 
homoplasious reversals in characters 80 and 118. 
Character 80: gnathopod 1 propodus.—The species in this clade demonstrate a reversal to 
the ancestral state of having a gnathopod 1 propodus that is not straight.   
Character 118: gnathopod 2 basis anterior margin.—These species demonstrate a reversal 
to the ancestral state of having a bare anterior margin on the gnathopod 2 basis.   
 
Node EE: Leucothoe lihue.—This species is supported in its own clade by one 
homoplasious reversal in character 86 and one apomorphic character (99).  
Character 86: gnathopod 1 propodus.—This genus displays the ancestral state of having a 
smooth gnathopod 1 propodus palm. 
Character 99: gnathopod 2 coxa distal margin.—This clade shows a forward change with 
a setose ventral margin on coxa 2. 
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Node FF: Leucothoe madrasana – Leucothoe hendrickxi.—This clade is supported by 
one apomorphic character (96) with some homoplasy. 
Character 96: gnathopod 2 coxa.—Five species in this clade show a forward change in 
having gnathopod 2 coxa broader than long.   The remaining three species demonstrate a 
reversal, having coxa 2 equally as long as broad. 
 
Node GG: Leucothoe goowera – Leucothoe madrasana.—This clade is supported by two 
apomorphic characters (3, 36).   
Character 3: head anterodistal margin.— This clade demonstrates the apomorphic 
character state of a cuspate anterodistal head margin.  
Character 36: maxilla 2 inner plate.—This clade is lacking marginal setae on the inner 
plate of maxilla 2, which is the apomorphic condition.   
  
Node HH: Leucothoe acutilobata.—This species is supported in its own clade by two 
homoplasious reversals in characters 8 and 96 and four apomorphic characters (24, 61, 95, 140). 
Character 8: ventral cephalic keel anteroventral margin.—This species has the 
apomorphic character state of having a subquadrate anteroventral margin of the keel; 
however, it is a homoplasious reversal due to the placement of this species into a clade 
with a projection on the keel. 
Character 96: gnathopod 2 coxa.—This species demonstrates the ancestral character state, 
having a coxa 2 that is longer than broad. 
Character 24: mandibular palp article 3.—This species demonstrates the most 
apomorphic state of one distal seta on the mandibular palp article 3.  
Character 61: gnathopod 1 coxa anterodistal corner.—This species displays the 
apomorphic character state of having an anterodistal cusp on coxa 1, shared with only 
seven other species.   
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Character 95: gnathopod 1 dactyl.—This species has the intermediate state of the 
gnathopod 1 dactyl (between 0.1-0.2 x propodus length).   
Character 140: gnathopod 2 propodus.—This species is lacking submarginal setae on the 
propodus of gnathopod 2.   
 
Node II: Leucothoe banwarthii – Leucothoe hendrickxi.— This clade is supported by one 
apomorphic character (3) with homoplasy in one species.   
Character 3: head anterodistal margin.— Five of six species in this clade demonstrate the 
apomorphic character state of a cuspate anterodistal head margin.  
 
Node JJ: Leucothoe angusticoxa - Leucothoe banwarthii.—This clade is supported by 
one homoplasious reversal in character 69.   
Character 69: gnathopod 1 basis anterior margin.—This clade demonstrates a 
homoplasious reversal with a bare anterior margin on the gnathopod 1 basis.   
 
Node KK: Leucothoe kensleyi – Leucothoe hendrickxi.—This clade is supported by three 
apomorphic characters (18, 161, 171).   
Character 18: antenna 2 length relative to antenna 1.—This clade shows a forward change 
to the intermediate state of antenna 2 being subequal to antenna 1.   
Character 161: pereopod 3 coxa.—The species of this clade have a serrate distal margin 
on coxa 3, shared with eight other species. 
Character 171: pereopod 4 coxa.—The species of this clade have a serrate distal margin 
on coxa 4, shared with nine other species. 
 
Node LL: Leucothoe kensleyi.—This species is supported in its own clade by two 
homoplasious reversals in characters 96 and 126 and three apomorphic characters (61, 106, 136). 
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Character 96: gnathopod 2 coxa.—This species has a coxa 2 that is equally as long as 
broad, which is the intermediate character state. 
Character 126: gnathopod 2 carpus.—This genus has the unspecialized plesiomorphic 
distally tapered carpus on gnathopod 2. 
Character 61: gnathopod 1 coxa anterodistal corner.—This species displays the 
apomorphic character state of having an anterodistal cusp on coxa 1, shared with only 
seven other species.   
Character 106: gnathopod 2 coxa distal margin.—This species is unique in having an 
excavate distal margin on coxa 2.  
Character 136: gnathopod 2 propodus.—This species has two mediofacial setal rows, 
which is an apomorphic character shared with only 11 other known species.  It is likely 
that more species share this character since the medial surface of the propodus is rarely 
drawn in species descriptions. 
 
Node MM: Leucothoe ortizi – Leucothoe hendrickxi.—This clade is supported by two 
apomorphic characters (48, 102). 
Character 48: maxilliped outer plate.—This clade has plumose marginal setae on the 
outer plate, an apomorphy shared with only two other species. 
Character 102: gnathopod 2 coxa distal margin.—The species in this clade share a serrate 
distal margin on coxa 2 with four other species.   
 
This analysis depicts the genus Leucothoella as paraphyletic.  The characters Lowry et al. 
(2000) used to resurrect the genus appear to be shared by many taxa in the genus Leucothoe. They 
listed the “unique morphology of coxa 2” and the “slightly expanded bases of pereopods 5-7” as 
the distinct characters.  The unique morphology of coxa 2 can be broken down into several 
characters that are shared with many other taxa.  Coxa 2 is broader than long in 32 species, 
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anteriorly serrate in five species, anteriorly straight in 21 species, anterodistally acute in four 
species, distally serrate in six species, and distally straight in 29 species.  The unexpanded bases 
of pereopods 5-7 do support the clade of the two Leucothoella species; however, this character 
appears to be phylogenetically uninformative based on this analysis.  Based on these data, 
Leucothoella banwarthii and Leucothoella gracilis are moved into the genus Leucothoe.   
The cladogram including 33 taxa in the ‘anamixid clade’ places the genus Nepanamixis 
in a basal clade.  This clade is primarily supported by the basally inflated gnathopod 1 propodus 
only found in Nepanamixis and the presence of 9 ocelli in the eye.  This character shows 
remnants of the fully carpochelate gnathopod 1 of the leucothoid clade.  The second clade groups 
Anamixis and Paranamixis species into two separate clades, without a separation of genera.  The 
characters that define Paranamixis are shared by several Anamixis taxa; including the fused 
maxilliped inner plate and gnathopod 1 lacking in the anamorph males.  The vestigial or absent 
gnathopod 1 is likely a developmental characteristic.  Thomas (personal communication) 
documented the vestigial gnathopod 1 in many specimens of many species of Paranamixis, 
suggesting that it may take additional molts after the transformational molt to completely lose 
gnathopod 1.  The only species that consistently has the vestigial gnathopod 1 is Anamixis jebbi.  
This character can be investigated further with more thorough collections and ecological studies.   
The separation of Anamixis and Paranamixis species into two unsupported clades is 
likely an artifact of analyses in PAUP*.  One character supports each node, with homoplasy in 
both clades, suggesting that these clades should be joined.  In most cases, the character states 
displayed by the ancestral outgroup were considered plesiomorphic.  Generic and specific 
relationships are discussed below, organized by nodes labeled on the cladogram (Figure 3.13).  
The morphological character matrix is in Appendix B.  Based on these analyses the genera 
Anamixis and Paranamixis are not supported as they currently stand.  Further investigation is 
required to analyze the species in these genera.  Until this is possible, they will remain separate 
genera.   
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Figure 3.13. Strict consensus tree of the ‘anamixid’ taxa of the Leucothoidae. 
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Node A: All anamixid species.—An apomorphic character (124) supports this node with 
some homoplasy.   
Character 124: gnathopod 2 carpus length.—With the exception of two species, Anamixis 
falarikia and Anamixis papuaensis, all species have the gnathopod 2 carpus length less 
than 0.4 x propodus length. 
 
Node B: Nepanamixis.—This genus is supported by four apomorphic characters (12, 39, 
72, 213); however, character 213 shows homoplasy.   
Character 12: number of ocelli in the eyes.—All species in the genus Nepanamixis have 9 
ocelli, which is unique to this genus with the exception of Anamixis falarikia and material 
collected from Phuket, which was never formally described.   
Character 39: maxilliped inner plates (cleft, fused, or vestigial).—The inner plates of the 
maxilliped in all Nepanamixis species are cleft half or more and produced along the palp 
margin, which is unique to this genus with the exception of Paranamixis kanu and links 
the genus to the ancestral state (separate inner plates).  
Character 72: gnathopod 1 carpus.—All species in the genus Nepanamixis have an 
inflated carpus, which is unique to this genera and a remnant of the ancestral state.   
Character 213: Telson length.—Three of four Nepanamixis species have a telson that is 
1.8-2.0 x its width, Nepanamixis vectoris shows homoplasy with the length being greater 
than 2.0 x its width.       
 
Node C: Anamixis-Paranamixis.— This node is poorly supported by two homoplasious 
apomorphic characters (39, 213).  
Character 39: maxilliped inner plates (cleft, fused, or vestigial).— The maxilliped inner 
plates are fused for most species, with exceptions including a forward change in the 
vestigial inner plates of Anamixis falarikia, Paranamixis vestigium, and Paranamixis 
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indicus; and a homoplasious reversal in the inner plates with a small cleft in Anamixis 
nedcampensis, Anamixis papuaensis, and Paranamixis misakiensis.   
Character 213: Telson length.— All species except for Paranamixis fijiensis display the 
apomorphic character state in the telson (length less than 1.8 x width), which displays a 
homoplasious reversal with the length 1.8-2.0 x width. 
 
Node D: Anamixis pacifica.— This species is supported in its own clade with three 
apomorphic characters (7, 177, 193). 
Character 7: ventral cephalic keel anterior margin.—This species has a transverse anterior 
margin of the ventral cephalic keel, which is an apomorphic character state that is shared 
with four other species.   
Character 177: pereopod 4 coxa distal margin.—This species has a straight distal margin 
on coxa 4, which is an apomorphic character state that is shared with four other species. 
Character 193: uropod 1 peduncle length.—The uropod 3 peduncle is subequal to the 
inner ramus in this species, which is an apomorphic character state that is shared with 
three other species.   
 
Node E: Anamixis vanga.—This species is supported in its own clade by six apomorphic 
characters (1, 6, 13, 14, 179, 185) and one plesiomorphic character (193).   
Character 1: head anterior margin.—This species has an excavate anterior head margin 
that is shared only with Paranamixis kanu.  This character may be related to host 
preference rather than being a valid evolutionary character.   
Character 6: head lateral margin.—This species has a prominent lateral ridge on the head 
used as a locking mechanism for feeding, shared only with Paranamixis kanu.  Both of 
these species live in large solitary tunicates, suggesting that this character may be 
evidence of convergent evolution due to host preference.   
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Character 13: antenna 1 length.—Antenna 1 is less than half of the body length in this 
species, which is an apomorphic character shared only with A. falarikia and A. 
papuaensis. 
Character 14: antenna 1 flagellum.—This species has an 11+ articulate flagellum, which 
is an apomorphic character shared with Anamixis hanseni and Anamixis tangaroa. 
Character 179: pereopod 4 coxa posterior margin.—This species is unique in having the 
posterior margin of coxa 4 expanded. 
Character 185: pereopods 5-7 bases narrowly expanded.—This apomorphic character is 
shared with six other species.   
Character 193: uropod 1 peduncle length.—This species displays a homoplasious reversal 
with the uropod 1 peduncle longer than the inner ramus.   
 
Node F: Anamixis cavatura – Anamixis jebbi.—This clade is poorly supported by one 
homoplasious character (49).   
Character 49: maxilliped palp article 4.—Most species have an elongate palp article 4.  
Several species display a homoplasious reversal, having palp article 4 subequal to article 
3 (Anamixis mahe, Anamixis jebbi, Paranamixis aberro, Paranamixis indicus, 
Paranamixis kanu, Paranamixis clarkae, Paranamixis misakiensis, and Paranamixis 
vestigium).   
 
Node G: Anamixis cavatura.—This species is supported on its own clade by two 
apomorphic characters (179, 201) and one homoplasious reversal in character 154. 
Character 179: pereopod 4 coxa posterior margin.—This species has a rounded posterior 
margin on coxa 4, which is shared with three other species. 
Character 201: uropod 3 peduncle length.—The uropod 3 peduncle is subequal to the 
inner ramus in this species, which is shared with three other species.   
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Character 154: gnathopod 2 dactyl length.—This species shows a homoplasious reversal 
with the gnathopod 2 dactyl reaching greater than 0.7 x propodus length.  
 
Node H: Anamixis hanseni – Paranamixis excavatus.—This clade is supported by one 
apomorphic character with some homoplasy (97).   
Character 97: gnathopod 2 coxa size.—The coxa 2 is greatly enlarged in all but five 
species which show a reversal to the coxa 2 subequal to coxae 3-4 (Paranamixis 
vestigium, Paranamixis ledoyeri, Anamixis dentatus, Paranamixis indicus, and 
Paranamixis excavatus). 
 
Node I: Anamixis falarikia – Anamixis papuaensis.—This clade is supported by one 
apomorphic character (13) and one homoplasious reversal in character 124.    
Character 13: antenna 1 length.—Antenna 1 is greater than half the body length in both 
species of this clade, an apomorphy shared with only one other species. 
Character 124: gnathopod 2 carpus length.—These two species are the only species 
displaying a reversal to the ancestral state, with the carpus reaching 0.4-0.6 x propodus 
length.   
 
Node J: Paranamixis jiigurru – Paranamixis excavatus.—This clade is supported by one 
apomorphic character (66) with some homoplasy.  
Character 66: gnathopod 1.—The gnathopod 1 is absent in all except two species of this 
clade.  Paranamixis vestigium displays a homoplasious reversal with a vestigial 
gnathopod 1 and Anamixis dentatus has gnathopod 1 present.   
 
Node K: Paranamixis misakiensis.—This species is supported by two homoplasious 
reversals in characters 39 and 49.   
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Character 39: maxilliped inner plates (cleft, fused, or vestigial).—The inner plates of this 
species show a reversal from fused to having a small cleft.   
Character 49: maxilliped palp article 4.—Article 4 of the palp in this species is subequal 
to article 3.     
 
Node L: Paranamixis vestigium – Paranamixis excavatus.—This clade is supported by 
two homoplasious reversals in characters 49 and 97.     
Character 49: maxilliped palp article 4.—All species in this clade have article 4 of the 
palp subequal to article 3.  
Character 97: gnathopod 2 coxa.— All species in this clade have coxa 2 subequal to 
coxae 3-4. 
 
Node M: Paranamixis vestigium.—This species is supported by one apomorphic 
character (39) and one homoplasious reversal in character 66.      
Character 39: maxilliped inner plates (cleft, fused, or vestigial).— The maxilliped inner 
plates of this species are vestigial.  
Character 66: gnathopod 1.— The gnathopod 1 is vestigial in this species, which is likely 
an anomaly as found in Anamixis mahe. 
 
Node N: Anamixis dentatus.—This species is supported by one homoplasious reversal in 
character 66. 
Character 66: gnathopod 1.— This species is placed into a clade with two species lacking 
gnathopod 1, yet it is present in this species. 
 
Node O: Paranamixis excavatus – Paranamixis indicus.—These two species share the 
apomorphic character state of character 39. 
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Character 39: maxilliped inner plates (cleft, fused, or vestigial).— The maxilliped inner 
plates of these species are vestigial.  
 
Node P: Anamixis tangaroa – Anamixis jebbi.—This clade is poorly supported by one 
homoplasious reversal in character 39.   
Character 39: maxilliped inner plates (cleft, fused, or vestigial).— Many species of this 
clade have a small cleft in the inner plates of the maxilliped, with several species 
demonstrating a forward change to fused (Paranamixis aberro, Anamixis mahe, Anamixis 
aldabra, Anamixis excalibur, and Paranamixis jebbi) or vestigial (Paranamixis kanu).   
 
Node Q: Anamixis mahe – Anamixis jebbi.—This clade is supported by one apomorphic 
character (39) with some homoplasy. 
Character 39: maxilliped inner plates (cleft, fused, or vestigial).— All but two species of 
this clade have fused inner plates (Paranamixis kanu has vestigial inner plates and 
Paranamixis clarkae has a small cleft). 
 
Node R: Anamixis jebbi – Paranamixis kanu.— This clade is supported by one 
apomorphic character (66) with some homoplasy and one homoplasious reversal in character 49. 
Character 66: gnathopod 1.— Gnathopod 1 is absent in two species, but vestigial in 
Anamixis jebbi.   
Character 49: maxilliped palp article 4.— The maxilliped palp article 4 is subequal to 
article 3 in all species of this clade.   
 
Node S: Paranamixis kanu.—This species is supported by three apomorphic characters 
(6, 39, 98).   
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Character 6: head lateral margin.— This species has a prominent lateral ridge on the 
head, shared only with Anamixis vanga. .  Both of these species live in large solitary 
tunicates, suggesting that this character may be evidence of convergent evolution due to 
host preference.   
Character 39: maxilliped inner plates (cleft, fused, or vestigial).— This species has 
vestigial inner plates of the maxilliped.  
Character 97: gnathopod 2 coxa size.— This species has a greatly enlarged coxa 2.   
Molecular Discussion 
18S as a Species-Level Molecular Marker for the Leucothoidae 
The V4 hypervariable region for the Leucothoidae comprises bp 582-900 in the aligned 
18S sequences, compared to Drosophila melanogaster [V4 region = bp 643-855 (Tautz et al., 
1988; Hwang et al., 2000) or bp 645-945 (Hancock et al., 1988)].  Primary and secondary 
structures of the V4 and V7 hypervariable regions have been proven to be phylogenetically 
informative in higher categorical level of insects and indicative of major steps in insect evolution.  
The highly conserved secondary structure of these regions suggests that they may be code for 
unknown important cellular functions (Hwang et al., 2000).   This would be an interesting area of 
research to pursue once more 18S sequence data is available.  The primary 18S sequence 
structure data compiled here supports the current morphological classification of species and can 
be used to trace morphological characters for levels of homoplasy and evolutionary usefulness.  
Bootstrap support values indicate no intraspecific variation within a population of a species and 
minimal intraspecific variation between populations.   
18S sequence data has confirmed some morphological variability in Leucothoe ashleyae.   
What we thought was an undescribed species (I1) branched out into a clade with Leucothoe 
ashleyae with a bootstrap support value of 86.  The ANPDs between specimens identified as 
Leucothoe ashleyae and specimens originally identified as L. sp. (I1) are 0.00478 and 0.00469.  
Upon closer morphological examination of specimens of the undescribed species, it seems that 
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these specimens demonstrate some variability in several morphological characters in Leucothoe 
ashleyae.  It is possible that these specimens were in a resting state of development while they 
were in an intermediate host.  The ephemeral habitats and host variability provide a situation 
where the amphipods may have to adapt to what is available.  The host likely influenced the 
different color pattern found in these specimens, and the diagnostic morphological characters are 
not as well developed as in the described adult specimens of L. ashleyae.   
All of the other morphologically determined species group together into clades.  This 
provides evidence that 18S is a valid species level molecular marker, and is an excellent tool for 
determining morphological differences between adult and juvenile morphs of a species.   
The 18S V4 hypervariable region has proven to be a reliable method for connecting 
anamorph and leucomorph counterparts that are not collected directly from the same host.  18S 
sequences for leucomorphs collected from coral rubble with A. cavatura anamorphs were 
morphologically identical to leucomorphs of A. vanga and genetically identical to leucomorphs 
and anamorphs of A. vanga, collected directly from their sponge host.  These data demonstrate 
the need for detailed natural history studies to connect leucomorph and anamorph stages.  These 
life stages can only be connected if collected together directly from a host or via molecular 
analyses until they can be morphologically described.      
Cryptic Speciation Analysis Using COI mtDNA and 18S rDNA 
Richards et al. (2006) reported average pairwise nucleotide distances (APNDs) between 
L. ashleyae of Florida and Belize to be 20.3% based on COI sequences alone.  The uncorrected 
pairwise nucleotide distance between specimens of L. ashleyae from Florida and Belize are 17% 
for COI. The uncorrected pairwise nucleotide distance between specimens of L. ashleyae from 
Florida and Belize are 4% for 18S. Combined with identical morphologies this suggests that L. 
ashleyae of Florida and Belize are the same species.  However, cryptic speciation is definitely 
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occurring, as suggested by Richards et al; however, the percent distances are still very low when 
compared to other (morphological) species.  
Phylogenetic Analyses Using 18S rDNA 
18S sequence data support the separation of Anamixis and Leucothoe as genera, and 
groups morphologically similar species into clades within the genus Leucothoe.  The data is 
limited due to the limited number of species available for both molecular and morphological 
analysis. Tracing morphological characters can be useful, but certain characters will appear more 
or less informative due to the selective taxa included.  There are three major morphological 
characters supporting the separation of genera; sexual dimorphism, juvenile morphology, and 
development of mouthparts.  Most other characters are uninformative and shared by all or most 
species in this analysis.  These characters also appear to have evolved multiple times.  
Plesiomorphic character states were based on the morphological phylogenetic analyses discussed 
previously.  Generic and specific relationships are discussed below, organized by nodes labeled 
on the cladogram (Figure 3.14).  The morphological character matrix is in Appendix B. 
 
Node A: Leucothoe.—This genus is supported in a clade by six plesiomorphic characters 
(20, 39, 51, 76, 216,217).    
Character 20: mouthparts.—All species in this genus have well developed mouthparts. 
Character 39: maxilliped inner plates (cleft, fused, or vestigial).—All species in this 
genus have separate inner plates on the maxilliped.  
Character 51: pereonite 1.—All species in this genus are lacking a lateral locking ridge.  
Based on the functional use of the lateral locking ridge, this character is most likely an 
artifact of convergent evolution due to host preference.     
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 Figure 3.14.  50% majority rule consensus tree of 18S and morphological data for eight species of the Leucothoidae. 
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Character 76: gnathopod 1 carpus.—All species in this genus are lacking terminal 
ornamentation on the carpus of gnathopod 1. 
Character 216: juvenile morphology.—The juvenile morphology for all species in this 
genus is similar to the adult male morphology. 
Character 217: adult sexual dimorphism.—All species in this genus exhibit minimal to no 
sexual dimorphism.  
 
Node B: Leucothoe ashleyae – Leucothoe saron.—This clade is supported by six 
plesiomorphic characters (4, 38, 73, 97, 125, 171) and five apomorphic characters (138, 186, 188, 
190, 202).  
Character 38: maxilla 2 outer plate.— The species in this clade each have the 
plesiomorphic character state of having more than 10 distal setae on the outer plate of 
maxilla 2. 
Character 73: gnathopod 1 carpus distal margin.—The species in this clade share a bare 
distal margin on the carpus of gnathopod 1, which is a plesiomorphic character. 
Character 97: gnathopod 2 coxa.—All species in this clade have a coxa 2 that is subequal 
or slightly larger than coxae 3-4, which is a plesiomorphic character. 
Character 125: gnathopod 2 carpus.—All species in this clade have a straight carpus, 
which is a plesiomorphic character. 
Character 171: pereopod 4 coxa distal margin.—All species in this clade have a smooth 
distal margin on coxa 4. 
Character 138: gnathopod 2 propodus primary mediofacial setal row.—All species in this 
clade have the primary mediofacial setal row reaching 0.5-0.7 x propodus length, which 
is an apomorphic character. 
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Characters 186, 188, 190: pereopods 5-7 bases posterior margins.—All species in this 
clade have setose posterior margins on the bases of pereopods 5-7, which is an 
apomorphic character. 
Character 202: uropod 3 outer ramus.—All species in this clade have the outer ramus of 
uropod 3 subequal to the inner ramus. Having a outer ramus that is longer than the inner 
ramus is the plesiomorphic state. 
 
Node C: Leucothoe spinicarpa (Crowe, 2006) – Leucothoe barana.—This clade is 
supported by four plesiomorphic characters (19, 186, 188, 190) and 16 apomorphic characters (8, 
10, 14, 22, 23, 38, 73, 96, 119, 125, 138, 171, 187, 189, 191, 202). 
Character 19: antenna 2 flagellum.—These species share the plesiomorphic state of a 6-
10 articulate flagellum on antenna 2. 
Characters 186, 188, 190: pereopods 5-7 bases posterior margins.—All species in this 
clade have bare posterior margins on the bases of pereopods 5-7, which is considered 
plesiomorphic. 
Character 8: ventral cephalic keel anteroventral margin.—These species have projections 
on the anteroventral corner of the cephalic keel, which is considered apomorphic. 
Character 10: ventral cephalic keel ventral margin.—These species have an oblique 
ventral margin on the cephalic keel, which is an apomorphy. 
Character 14: antenna 1 flagellum.—These species have 6-10 articulate antenna 1 
flagella, which is an apomorphy. 
Character 22: mandibular palp article 3.—The mandibular palp article 3 is between 1.0 
and 2.5 x article 1 on both of these species. 
Character 23: mandibular palp article 2.—Article 2 of the mandibular palp has 11-20 
distal setae. 
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Character 73: gnathopod 1 carpus distal margin.—The species in this clade share a setose 
distal margin on the carpus of gnathopod 1, which is an apomorphic character. 
Character 96: gnathopod 2 coxa.—These species share a coxa 2 that is equally as long as 
broad. 
Character 119: gnathopod 2 basis anterior margin.—These species share an anterior 
margin of the gnathopod 2 basis with 9-16 setae. 
Character 125: gnathopod 2 carpus.—The two species in this clade have a curved carpus, 
which is an apomorphic character. 
Character 138: gnathopod 2 propodus primary mediofacial setal row.—The two species 
in this clade have the primary mediofacial setal row reaching greater than 0.7 x propodus 
length, which is an apomorphic character. 
Character 171: pereopod 4 coxa distal margin.—The two species in this clade have a 
serrate distal margin on coxa 4. 
Characters 187, 189, 191: pereopods 5-7 bases posterior margins.—The two species in 
this clade have serrate posterior margins on the bases of pereopods 5-7, which is 
considered an apomorphy. 
Character 202: uropod 3 outer ramus.—All species in this clade have the outer ramus of 
uropod 3 subequal to the inner ramus. Having a outer ramus that is longer than the inner 
ramus is the plesiomorphic state. 
 
Node D: Leucothoe wuriti.—This species is supported on its own clade by one 
homoplasious reversal in character 171, four plesiomorphic characters (4, 35, 187, 189) and 14 
apomorphic characters (7, 10, 23, 65, 71, 73, 96, 125, 138, 186, 188, 190, 191, 202). 
Character 171: pereopod 4 coxa distal margin.—This species has a smooth distal margin 
on coxa 4. 
Character 4: head distal margin.—This species has a distal head margin without a cusp. 
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Character 35: maxilla 2 inner plate.—This species has more than 8 apical spines on the 
inner plate of maxilla 2, which is a plesiomorphic character. 
Characters 187 and 189: pereopods 5-6 bases posterior margins.—This species has 
smooth posterior margins on the bases of pereopods 5-7, which is a plesiomorphic 
character. 
Character 7: ventral cephalic keel anterior margin.—This species has an excavate anterior 
margin with a projection, which are both apomorphic character states. 
Character 10: ventral cephalic keel ventral margin.—This species has a convex ventral 
margin on the cephalic keel, which is an apomorphic character. 
Character 23: mandibular palp article 2.—Article 2 of the mandibular palp has 11-20 
distal setae. 
Character 65: gnathopod 1 coxa.—This species has a facial seta on coxa 1, which is an 
apomorphy.  
Character 71: gnathopod 1 ischium.—This species has distal setae on the ischium of 
gnathopod 1. 
Character 73: gnathopod 1 carpus distal margin.—This species has a setose distal margin 
on the carpus of gnathopod 1, which is an apomorphic character. 
Character 96: gnathopod 2 coxa.—This species has a coxa 2 that is equally as long as 
broad. 
Character 125: gnathopod 2 carpus.—This species has a curved carpus, which is an 
apomorphic character. 
Character 138: gnathopod 2 propodus primary mediofacial setal row.—This species has 
the primary mediofacial setal row reaching greater than 0.7 x propodus length, which is 
an apomorphic character. 
Characters 186, 188, 190: pereopods 5-7 bases posterior margins.—This species has 
setose posterior margins on the bases of pereopods 5-7, which is apomorphic. 
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Character 191: pereopod 7 bases posterior margin.—This species has serrate posterior 
margins on the basis of pereopod 7, which is apomorphic. 
Character 202: uropod 3 outer ramus.—This species has the outer ramus of uropod 3 
shorter than the inner ramus, which is an apomorphic character.  
 
Node E: Anamixis.—This genus is supported in a clade by two homoplasious reversals in 
characters 118 and 120 and 10 apomorphic characters (20, 39, 41, 51, 76, 93, 135, 149, 216, 217). 
Character 118: gnathopod 2 basis anterior margin.—This genus is supported in a clade by 
a homoplasious reversal to bare anterior margins on the gnathopod 2 basis.   
Character 120: gnathopod 2 basis posterior margin.—This genus is supported in a clade 
by a homoplasious reversal to bare posterior margins on the gnathopod 2 basis.   
Character 20: mouthparts.—All species in this genus have reduced mouthparts, which is 
an apomorphic character.  This character is likely attributed to the potential eusocial 
lifestyle of species in this clade. 
Character 39: maxilliped inner plates (cleft, fused, or vestigial).—The species in this 
genus included in this analysis have fused inner plates on the maxilliped, which is an 
apomorphic character.   
Character 41: maxilliped inner plates.—This genus is supported by the apomorphic 
character of having bare inner plates on the maxilliped. 
Character 51: pereonite 1.—All species in this genus have a lateral locking ridge, which 
is an apomorphic character.  Based on the functional use of the lateral locking ridge, this 
character is most likely an artifact of convergent evolution due to host preference.    It 
may also reflect the potential eusocial lifestyle of these organisms.   
Character 76: gnathopod 1 carpus.—This genus is supported by the presence of terminal 
ornamentation on the carpus of gnathopod 1, which is an apomorphic character.  
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Character 93: gnathopod 1 dactyl.—This genus is supported by the absence of the dactyl 
on gnathopod 1 in all species. 
Character 135: gnathopod 2 propodus posterior margin.—These species share the 
apomorphic character state of spines or serrations on the posterior margin of the 
gnathopod 2 propodus. 
Character 149: gnathopod 2 dactyl proximal margin.—These species share the 
apomorphic character state of a setose proximal margin of the gnathopod 2 dactyl. 
Character 216: juvenile morphology.—The juvenile morphology for all species in this 
genus is dissimilar to the adult male morphology, which is an apomorphic character. 
Character 217: adult sexual dimorphism.—All species in this genus exhibit extreme 
sexual dimorphism, which is an apomorphic character.  
  
Analysis of Host Preference Using Morphological Data 
Most hosts for leucothoid species are undocumented, making it very difficult to compare 
characters shared by species inhabiting similar hosts.  Figure 3.15 depicts a tree including only 
Leucothoe species with host records.  Four of six species inhabiting tunicate hosts group together 
in a clade, with a displaced mediofacial setal row the on the gnathopod 2 propodus being the 
major character supporting this clade.  This suggests that the displacement of the mediofacial row 
may be an adaptation to living inside of a tunicate host.  This specialization is found in species 
that have not been documented from a tunicate host, suggesting that these species live in tunicates 
and have not been recorded from them or that parallel evolution is occurring due to the adaptation 
of these amphipods to their hosts.   
 
Phylogenetic Analyses Using 18S rDNA and Morphological Data 
Adding morphological data to the 18S sequence data provided higher support values and 
rearranged two nodes on the tree.  Leucothoe wuriti is now grouped with L. ashleyae and L.  
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Figure 3.15.  50% majority rule consensus tree of morphological data for the 20 
Leucothoe species with recorded host data. 
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urospinosa, moving L. saron out one node.  The characters that support the placement of L. saron 
on it’s own node include: ventral cephalic keel anterior margin excavate, distal margin convex;  
mandibular palp article 2 with 11-20 distal setae; maxilla 2 inner plate with 8+ apical spines; and 
pereopods 5-7 bases posterior margins smooth. 
 
Conclusions 
The three hypotheses tested in this study are accepted.  These morphological and 
molecular analyses support the theory of parallel or convergent evolution with morphological 
homogeneity obscuring ancient stem lines.  Morphological similarities appear to mask evolution 
due to convergent adaptations to similar hosts or niches.  Endosymbiotic relationships with larger 
invertebrate hosts may lead to local adaptation and restricted gene flow, where the host imposes 
selection on feeding behavior, life histories, and morphology.  These factors will then facilitate 
evolution of genetic differences among populations (Sotka, 2005).   The lack of host data 
available for the Leucothoidae impedes the analysis of shared characters and masks the 
importance of this data.  Further investigation into the types of hosts (eg. sponge size, texture, 
canal size; ascidian size, spicule presence etc.) will aid in understanding of convergent evolution 
of these amphipods based on local adaptation to host types and environmental conditions.   
Many morphological characters traditionally considered informative are not supporting 
clades in these analyses.  This may mean that we know less about the phylogenetic and 
evolutionary importance of characters than previously thought, or that these characters tell us 
more about convergent evolution than what is actually happening in the family.  Characters such 
as the absence of gnathopod 1 in Paranamixis appear to be less informative than previously 
thought.  It is likely that these types of errors are due to lack of data and need more investigation.  
There may also be a problem with the equivalence of morphological characters used in these 
analyses.  Characters such as the presence of a lateral locking ridge on the head may be a 
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convergent character telling us more about the host than about the amphipod, yet in the analyses 
this character is weighted equally with more informative characters, such as sexual dimorphism.   
There is a pattern with Paraleucothoe species with a truncate gnathopod 1 propodus only 
inhabiting tunicates with a high density of embedded spicules.  This may be an example of a 
structural adaptation to allow the exploration of different hosts or niches.  Another example lies 
with Leucothoe flammosa, which inhabits the flame scallop Lima scabra.  This species has a 
unique row of long distal setae on the carpus of gnathopod 1 that it uses to clean off the excessive 
mucous produced by its scallop host.   
No real relationships are discernable among Leucothoe species based on the available 
data.  Observations of host ecology (water current, size, functional morphology, etc.) are 
necessary to elucidate potential relationships among Leucothoe species.  Anamixids are more 
highly specialized than Leucothoe species and their eusocial lifestyle requires their hosts or 
“nests” to be smaller and more confined.  They are always found in a small nest-like host 
compared to Leucothoe species, which dominate larger sponges and tunicates.  This difference in 
habitat choice makes anamixids more difficult to collect as evidenced by the lower number of 
anamixids collected than leucothoids at most stations. Less than half of the species with 
documented host records are only associated with one host species (24 of 52 species).  The 
remaining 28 species are associated with two to eight different host species, sometimes in 
different classes or phyla.  This suggests that some species have more specific habitat 
requirements than others and that in some cases the sponge or other hosts may be saturated with 
no open hosts, forcing the amphipods to settle for a less than ideal host.  Sponges typically have 
specific habitat requirements, so if a particular amphipod species is always found in one host 
species, it is likely that it shares the requirements of the host (Macdonald et al., 2006).   
Macdonald et al. (2006) found that eusocial shrimp species inhabited a higher number of sponge 
species than non-eusocial species, suggesting that eusociality provides an advantage in 
competition and host acquisition.  This is not the case with leucothoid amphipods.  Seven of nine 
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suspected eusocial species with host records inhabit only one host species; however, this is likely 
an artifact of the lack of known host data for this group.    
The more specialized anamixids may be predisposed to eusociality and cooperative 
breeding due to certain life history traits; including low dispersal rates, sedentary lifestyle, low 
adult mortality due to host protection, and restriction to relatively constant tropical reef 
environments (Arnold & Owens, 1998; Hatchwell & Komdeur, 2000; Duffy et al., 2002).  
Limited opportunities for independent breeding, habitat saturation, and competition for suitable 
hosts may also play a role in the evolution of the helping behavior found in eusocial colonies 
(Emlen, 1982; Hatchwell  &  Komdeur, 2000; Duffy et al., 2002).  There tend to be specific 
morphologies associated with eusociality, as reported in synalpheid shrimp.  It is likely that these 
eusocial shrimp and amphipods are all evolving in similar ways.             
Geographical patterns are also unclear in leucothoid amphipods.  A major factor 
precluding a more comprehensive study of biogeography of this group is the likelihood that they 
are often invasive species.  Inhabiting fouling organisms provides opportunity to be introduced all 
over the world, making it very difficult to know where the species originated.  Thomas (1997) 
noted that taxa from remote island archipelagos generally retain plesiomorphic characters, while 
taxa associated with continents tend to exhibit apomorphic characters.     
Diversity in this group of organisms is unparalleled in any other marine invertebrate 
group.  This is evident based on the high number of species and new species being described with 
expanding field collecting.  Based on the extended parental care and specialized lifestyles that 
leucothoid amphipods exhibit, it is likely that certain species exist in a resting state of 
development in an intermediate host until they find their preferred host, where they can complete 
development.  Another aspect to note is the ephemeral nature of some hosts.  In many cases 
sponges or tunicates will be widespread in an area and will be completely gone the next year or in 
a different season (Fell, 1978; Lambert  &  Lambert, 1998; Hooper  & Van Soest, 2002; Pleus et 
al., 2008).  This presents an added challenge to the amphipods in finding a suitable host.    
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The molecular data compiled in this research has greatly added to the current molecular 
dataset for the Leucothoidae (posted on GenBank by Richards and Englisch).  The molecular 
identification of leucothoid taxa closely agrees with the traditional species definitions, yet 
supports the suspected cryptic diversity of the Leucothoidae, which is apparently more frequent 
than previously thought.  The high amount of plesiomorphies and homoplasious reversals 
detected in the preliminary phylogenies proposed here are likely due to evolutionary convergence 
in the Leucothoidae.  It is possible that the taxa are clustered incorrectly due to convergent 
adaptation to similar hosts.  
Real world data, such as host preference and other aspects of leucothoids’ inquilinous 
lifestyle will elucidate how their ecology has driven local adaptation, allowing these species to 
undergo such rapid evolution.  Investigation of the host ecology will also provide valuable data to 
explain patterns of host use and preference in the Leucothoidae.  Several sponge and tunicate 
species produce anti-fouling substances or chemicals that may deter inhabitants, or other 
inhabitants may deter the amphipods in some cases. 
The species studied herein have been exposed to evolutionary opportunities partially due 
to lower numbers of competitors within their hosts and their ability to adapt to new niches.  These 
factors may have stimulated rapid bursts of speciation in the Leucothoidae (Morrison et al., 2004; 
Givnish  &  Systma, 1997; Schluter, 2000).  Morrison et al. (2004) demonstrated rapid evolution 
in synalpheid shrimp based on phylogenetic trees with short internal branches and poor resolution 
in basal lineages.  This phylogenetic signal is also apparent in the Leucothoidae.  Geographically 
distant populations of morphological species appear to be conspecific with cryptic speciation 
occurring.  The analysis of morphological characters alone yielded a poorly resolved tree, yet the 
molecular data support the separation of these morphological species.  The same pattern was 
found in the synalpheid shrimp.  This poor resolution may suggest rapid ancient speciation as 
Morrison et al. (2004) report for the synalpheids.  Calibrating a molecular clock may provide 
reasons and events for this rapid evolution.   
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The morphological analysis, even with poor resolution in the trees, supports a 
monophyletic family with three monophyletic genera.  The genera Anamixis and Paranamixis are 
paraphyletic, breaking into two separate clades within a larger clade (see Figure 3.2).  There is no 
support for this separation, so these species should be classified as a single genus, Anamixis.  
Further analyses will likely confirm this and provide more support for this theory.  The genus 
Leucothoella is not supported, and has therefore been suppressed.         
The anamixid and leucothoid clades are well supported and pending further molecular 
analysis, may even belong in separate families based on the APNDs (see Figure 3.3).  The genus 
Paraleucothoe shares plesiomorphic characters with the ancestral Liljeborgiidae, and may 
connect the anamixid and leucothoid clades, which appear to have evolved in two different 
directions, with the anamixid clade being more derived than the leucothoid clade.   
Species in the genus Leucothoe show some reduction in mouthparts, setal patterns, and 
host preferences suggesting a specialized lifestyle, including filter feeding and a commensal 
lifestyle.  The genus Paraleucothoe demonstrates both ancestral and highly specialized characters 
that link the leucothoid and anamixid clades.  Paraleucothoe exhibits moderate sexual 
dimorphism and seems to have a preference for tunicate hosts with a high density of large 
spicules.  Ecological studies will need to confirm, but this genus may exhibit some characteristics 
of eusociality.   
The anamixid clade exhibits extreme sexual dimorphism, highly specialized lifestyle and 
a much more obvious preference for smaller hosts.  Barnard (1974) defined the most primitive 
gammaridean amphipod as having sexually dimorphic gnathopods.  In the case of the 
Leucothoidae, the more advanced and least primitive species demonstrate sexual dimorphism.  
Within a population of anamixids, there is an anamorph hypermale with many leucomorph males 
and females, suggesting some form of eusociality.  The hypermales have reduced mouthparts, 
while the leucomorphs have somewhat reduced mouthparts.  It is unclear if the hypermale is 
reproducing or simply protecting the group from the intruders.  It is suspected that there is a caste 
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system with each group member playing a certain role in the survival of the group.  It appears that 
Paraleucothoe is the link between the two clades, but again, ecological studies are necessary to 
confirm the eusociality of these amphipods.  
Morphological homogeneity is likely obscuring the ancestry of these species, resulting in 
poorly resolved trees.  Molecular sequence data help to group basal species and to show recently 
evolved adaptations, but more data is needed to investigate the rapid evolution of the 
Leucothoidae.  The molecular sequences show more divergence than morphological features, 
especially based on populations.  The fast evolving mitochondrial genes show much higher 
heterogeneity than nuclear genes, which show higher heterogeneity than morphological 
characters.  18S rDNA shows intragenomic variation, minimal intraspecific variation between 
populations of a species, and no intraspecific variation within a population, and is therefore 
comparable to mitochondrial genes.      
Ultimately a combination of several genes and morphological data will provide a more 
complete phylogeny for this family.  This data has provided a starting point for future research in 
this area and has shed light on the importance of host data in discerning relationships and the 
importance of morphological characters.  Nuclear 18S has proven to be a good species-level 
marker and a reliable method for connecting leucomorph and anamorph counterparts in the 
anamixid clade, but also confirms the need to use multiple genes in these types of analyses due to 
differences in evolution rates.  COI and 18S evolve at such different rates that gene trees based on 
either or both genes are likely to provide completely different tree topologies, as will 
morphological data alone.   
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APPENDIX A 
STATION DATA 
Table A.1 Station data for all specimens used in this research.  The ‘Study’ column indicates 
whether the specimens were used for (1) morphological study or (2) molecular study   
 
Species Station data Study  
  1 2 
Anamixis bazimut    
 SEL/LIZ 2-7. Picnic Beach, Palfrey Island, Lizard 
Island (14°41.70' S, 145°26.92’E), subtidal, 
protected beach, rock rubble and scattered clumps 
of green algae, 0.3 m, S.E. LeCroy, 4 July 2001. 
 
x  
 QLD 1823. Half Mile Opening, Yonge Reef 
(14°34.333’S 145°36.866’E), Halimeda opuntia 
(green coralline algae), channel between outer 
barrier reefs, 10 m, I. Takeuchi, R.T. Springthorpe 
& O. Coleman, 5 March 2005. 
x  
    
Anamixis cavatura    
ACA1-5 JDT Bel 06-3B. Carrie Bow Cay (16º48.136’ N x 
88º04.723’ W), in Leucocelenia sponges under 
rubble pieces, 2 m, 27 August 2006.  
 x 
    
Anamixis vanga    
AVA 2-4, AVL 1-2, 4-5 JDT Bel 06-5B. Wee Wee Cay (16º 44.119’ N x 
88º08.544’ N), in Dendostrea frons, 3-30 ft. J.D. 
Thomas & K.N. Klebba, 29 August 2006. 
 
 
 
x 
 
ACL1-5 
JDT Bel 06-3B. Carrie Bow Cay (16º48.136’ N x 
88º04.723’ W), in Leucocelenia sponges under 
rubble pieces, 2 m, 27 August 2006. 
 
 
x 
    
Leucothoe adelphe    
 QLD 1767. Three Sisters Bommie, Yonge Reef 
(14°36.104'S 145°37.126'E), coral rubble, back 
reef bommie, 17 m, C. Rakocinski, 3 March 2005. 
 
x  
 Horseshoe Reef, Lizard Island (14°41.21'S 
145°26.49'E), clump of fibrous brown algae, large 
coral bommies surrounded by sand and rubble, 6 
m, Hughes, 2 March 2005. 
x  
    
Leucothoe ashleyae    
F3-1, F3-2 Fort Lauderdale, Florida, U.S.A. (26º11.20’ N x 
80º05.33’ W), Commercial Pier, in sponge, 
Niphates digitalis 15 ft., Nate White, 9 April 
2009.  
 
 x 
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Table A.1 (continued). 
 
Species Station data Study  
  1 2 
Leucothoe ashleyae ctd.    
B2B-2 JDT Bel 06-8G. Whale Shoal (N 16º45.838' X W 
88º05.723'), in Tedania ignis, ~7 m, J.D. Thomas 
& K.N. Klebba, 1 September 2006.  
 
 
 
x 
 Big Munson Reef, Munson Key, Newfound 
Harbor Keys, Florida, U.S.A., (24°36.766' N, 
81°24.144' W), from Callyspongia vaginalis, 3.5 
m, K.N.Klebba, 12 April 2003. 
 
x  
 KK Bel-03/01. Whale Shoals, Belize, (16°45.838' 
N, 88°05.723' W), from Callyspongia vaginalis 
Lamarck, 1964a, 1-20 m, K.N. Klebba, 3 April 
2003.   
x  
    
Leucothoe barana    
I4 Leucothoe  barana JDT Bel 06-04B. Pelican Cat 
Caye, in purple gooey sponge (possibly 
Callyspongia sp.), 2-32 m, J.D. Thomas & K.N. 
Klebba, 28 August 2006. 
 
 x 
 North Pine Channel, Big Pine Key, Florida, 
U.S.A. (24°40.000' N, 81°21.044' W), seagrass 
bed, in the loggerhead sponge, Spheciospongia 
vesparium, J.D. Thomas and K.N. Klebba, 24 
April 2004. 
 
x  
 JDT Bel 03/12B.  Pelican Cays, Co Cat Cay, 
Belize, (16°39.527' N, 88°12.032' W), patch reef, 
from Amphimedon compressa, 1-15 m, J.D. 
Thomas and K.N. Klebba, 16 December 2003. 
x  
    
Leucothoe bova    
 JDT/OPH-24a. Pioneer Bay (~18°36'S 146°29'E), 
Haliclona sp. sponge, 5 m, K.N. Klebba, 24 May 
2004. 
x  
    
Leucothoe epidemos    
 QLD 1638. Watsons Bay, Lizard Island 
(14°39.41'S 145°27.14°E, tunicate Styela sp., 
patch reef, 5 m, J.K. Lowry, 24 February 2005.  
 
x  
 QLD 1770. Casuarina Beach, Lizard Island 
(14°40.38'S 145°26.69'E), 11 tunicates from rock 
& rubble, sandy bottom with rubble, algae & 
sparse seagrass, 2 m, S. LeCroy, 2 March 2005. 
x  
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Table A.1 (continued). 
 
Species Station data Study  
  1 2 
Leucothoe flammosa    
 Key West, Florida, U.S.A. (24°33.32' N, 
81°48.35' W), patch reef, in branchial chamber of 
the rough file clam, Lima scabra, 1-3 m, J.D. 
Thomas and K.N. Klebba, 26 June 2001.  
 
x  
 JDT Bel03/07a. Co Cat Cay, Pelican Cays, Belize; 
(16°39.527' N, 88°12.032' W), mangrove lagoon, 
in Lima scabra, 3 m, J.D. Thomas and K.N. 
Klebba, 4 March 2003. 
x  
    
Leucothoe garifunae    
 Boynton Beach, Florida, U.S.A., (26°29.029' N, 
80°04.002' W), inlet, in Hoplosamma helwigii, 1-
4 m, Martin Thiel, 20 May 1998. 
 
x  
 JDT Bel 03/08A. Spruce Cay, south of Wee Wee 
Cay, Belize, (16°44.119' N, 88°08.544' W), patch 
reef, from Iotrochota birotulata, 3 m, J.D. 
Thomas and K.N. Klebba, 10 December 2003. 
x  
    
Leucothoe hipposideros    
 QLD 1768. Horseshoe Reef, Lizard Island 
(14°41.21'S 145°26.49'E), coral rubble , large 
coral bommies surrounded by sand and rubble, 11 
m, C. Serejo, 2 March 2005.  
 
x  
 SEL/LZI-2-1. Picnic Beach, Palfrey Island, Lizard 
Island (14°41.70' S, 145°26.92'E), subtidal, patch 
reef, rubble with sand bottom, 2 m, S.E. Lecroy, 3 
July 2001. 
x  
    
Leucothoe kensleyi Fort Lauderdale, Florida, U.S.A., Broward Inlet,  
Cerv 2, (26°09.762' N 80°05.412' W), from 
Callyspongia vaginalis in seagrass bed, 9 July 
2003.  
x  
    
Leucothoe laevipalma    
 JDT/LIZ-3. Patch reef off southern tip of Lizard 
Island (~14°41'S 145°26'E), rubble, 1 m, J.D. 
Thomas, 23 January 1989.   
x  
    
Leucothoe makrommatos    
 QLD 1788. Three Sisters Bommie, Yonge Reef 
(14°36.104’S 145°37.126’E), in ascidian host on a 
back reef bommie, 12 m, K. Klebba, 3 March 
2005.   
x  
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Table A.1 (continued). 
 
Species Station data Study  
  1 2 
Leucothoe pollexa    
 SEL/LZI-2-2. Picnic Beach, Palfrey Island, Lizard 
Island (14°41.70' S, 145°26.92'E), subtidal, 
protected beach, poorly sorted coral sand with 
pieces of old coral, 0.3 m, S.E. Lecroy, 3 July 
2001.  
 
x  
 SEL/LZI-5-1. Casuarina Beach, Lizard Island 
(14°40.77' S, 145°26.85'E), subtidal, protected 
beach, fine, slightly muddy sand, 0.5 m, S.E. 
Lecroy, 5 July 2001. 
x  
    
Leucothoe rudicula    
 JDT/LIZ-13. North Point, Lizard Island (~14°38'S 
145°27'E), rubble sample from vertical cliffs and 
unconsolidated bottom rubble, 12.2 m, J.D. 
Thomas, 28 January 1989. 
x  
    
Leucothoe saron    
B9-1 JDT Bel 06-6C. Pinnacles, in Pseudoceratina 
crassa, J.D. Thomas & K.N. Klebba, 30 August 
2006.  
 
 x 
B9-2 JDT Bel 06-6C. Pinnacles, in Agelas dispar 
(Duchassaing and Michelotti, 1864), J.D. Thomas 
& K.N. Klebba, 30 August 2006. 
 
 x 
 JDT Bel 03/02A. Carrie Bow Caye, Belize 
(16º48.136’ N, 88º04.723’ W), patch reef, rubble 
bottom, in Pseudoceratina crassa, 10m, J.D. 
Thomas and K.N. Klebba, 5 December 2003. 
x  
    
Leucothoe serrata    
 QLD 1822. Half Mile Opening, Yonge Reef 
(14°34.333’S 145°36.866’E), Spirastrella 
vagabunda (sponge), channel between outer 
barrier reefs, amphipod sucking unit, 13 m, K. 
Klebba, 5 March 2005.  
x  
    
Leucothoe sparsa    
 QLD 1708. Picnic Beach, Palfrey Island, Lizard 
Island (14°41.69'S 145°26.89'E), algal mat and 
fine sediment from rubble bottom, reef flat, 3 m, 
S. Lecroy, 27 February 2005. 
x  
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Table A.1 (continued). 
 
Species Station data Study  
  1 2 
Leucothoe ubouhu    
 Loggerhead Key, Florida, U.S.A., French Wreck, 
(24°37.957' N, 82°56.012' W), host unknown, 3-
15 m, J.D. Thomas, 20 June 1978.  
 
x  
 JDT Bel 03/12A. Co Cat Cay, Pelican Cays, 
Belize, (16º39.527’ N, 88º12.032’ W), patch reef, 
in the sponge Spongia officinalis subsp. obliqua, 
1-15m, J.D. Thomas and K.N. Klebba, 6 
December 2003. 
 
x 
 
    
Leucothoe undulata  JDT/OPH-27a. Pioneer Bay, Orpheus Island 
(~18°36'S 146°29'E), red encrusting sponge on 
reef, 2 m, K. N. Klebba, 27 May 2004. 
x  
    
Leucothoe urospinosa    
B1-1, B1-2, B1-3 JDT Bel 06-8B. Whale Shoal (N 16º45.838' X W 
88º05.723'), in Tedania ignis, ~7m, J.D. Thomas 
& K.N. Klebba, 1 September 2006. 
 
 x 
 JDT Bel 06-8B. Whale Shoal (N 16° 45.838' x W 
88° 05.723'), in Tedania ignis, ~7 m, J.D. Thomas 
and K.N. Klebba, 1 September 2006. 
x  
    
Leucothoe wuriti    
B11A-2 JDT Bel 06-04F. Pelican Cat Caye, in Phallusia 
nigra, 2-32 m, J.D. Thomas & K.N. Klebba, 28 
August 2006.  
 
 x 
 Big Pine Key, Florida, U.S.A., Newfound Harbor 
Marine Institute, (24°40.000' N, 81°21.044' W), 
canal, in tunicate Phallusia nigra from fouling 
communities, 1-3 m, J.D. Thomas, 8 May 1976. 
 
x  
 JDT Bel 03/03-7b. Co Cat Cay, Pelican Cays, 
Belize, (16º39.527’ N, 88º12.032’ W), mangrove 
lagoon, in the tunicate Phallusia nigra on 
mangrove roots, 3 m, J.D. Thomas and K.N. 
Klebba, 4 March 2003. 
x  
    
Leucothoe sp. 1    
F2-1, F2-2 St. Joe Bay, Florida, U.S.A. (~30º09’ N x 85º42’ 
W), in purple sticky sponge, 1-2 m, K.N. Klebba, 
21 July 2008.  
 x 
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Species Station data Study  
  1 2 
Leucothoe sp. 2    
B10A-1 JDT Bel 06-01C. Twin Keys, Southeast Channel 
(~N 16° 50.224' x W 88° 06.163'), in 
Lissodendoryx isodictyalis, ~1 m, J.D. Thomas 
and K.N. Klebba, 24 August 2006.  
 
 x 
B10B-1 JDT Bel 06-02B. Twin Keys, channel by 
Smithsonian dock (N 16° 50.224' x W 88° 
06.163'), in Lissodendoryx isodictyalis, ~1 m, J.D. 
Thomas and K.N. Klebba, 25 August 2006. 
 x 
    
Leucothoe sp. 3    
RA3-3a, RA3-3b, RA3-4 JDT RajAm 07-57a. West Mansuar (S 00° 30.696' 
x E 130° 33.589'), in white wrinkled tunic 
Polycarpa, J.D. Thomas, 9 December 2007.  
 x 
    
Leucothoe sp. I1 JDT Bel 03-04a. Twin Keys, Belize (N 16° 
50.224' x W 88° 06.163’), 70 ft., in Mycale 
laxissima, K.N. Klebba, 25 August 2006. 
 x 
    
Leucothoella gracilis    
 QLD 1693. 200 m north of Bird Islet, Lizard 
Island (14°41.47’S 145°27.9’E), coral rubble, 
shallow reef flat, 2.3 m, K. Klebba, 26 February 
2005. 
 
x  
 QLD 1708. Picnic Beach, Palfrey Island, Lizard 
Island (14°41.69'S 145°26.89'E), algal mat and 
fine sediment from rubble bottom, reef flat, 3 m, 
S. Lecroy, 27 February 2005. 
 
x  
 QLD 1716. Picnic Beach, Palfrey Island, Lizard 
Island (14°41.69’S 145°26.89’E), green alga 
Codium sp., reef flat, 2 m, T. Krapp-Schickel, 27 
February 2005.  
 
x  
 QLD 1743. North Point, Lizard Island 
(14°38.76’S 145°27.31’E), rubble and sediment 
from depressions on rock face, granite rock face 
with some corals and turf algae, 7.6 m, R.T. 
Springthorpe, 28 February 2005. 
x  
    
Paranamixis jiigurru    
 SEL/LIZ - 2-1. Picnic Beach, Palfrey Island, 
Lizard Island (14°41.70' S, 145°26.92'E), subtidal, 
patch reef, rubble patch with sand bottom, 2 m, 
S.E. Lecroy, 3 July 2001. 
x  
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APPENDIX B 
MORPHOLOGIAL CHARACTER MATRIX 
1.  Head, anterior margin  
0 = rounded        
1 = weakly convex 
2 = truncate 
3 = transverse 
4 = with projection 
5 = oblique 
6 = excavate 
 
2. Head, anterodistal margin 
 0 = concave 
 1 = oblique 
 2 = evenly rounded 
 3 = subquadrate 
 4 = quadrate 
 
3.  Head, anterodistal margin 
 0 = without cusp 
 1 = with cusp 
 
4.  Head, distal margin  
0 = without notch 
1 = with notch 
 
5. Head, distal margin 
 0 = without submarginal setae 
 1 = with submarginal setae 
 
6.  Head, lateral margin 
0 = evenly rounded 
1 = with lateral ridge 
 
7.  Ventral cephalic keel, anterior margin 
0 = rounded 
1 = subquadrate 
2 = with projection 
3 = transverse 
4 = oblique 
5 = excavate 
 
8. Ventral cephalic keel, anteroventral 
margin 
 0 = rounded 
 1 = subquadrate 
 2 = quadrate 
 3 = with projection 
 
9. Ventral cephalic keel, projection 
 0 = a simple cusp 
 1 = an anteriorly projecting cusp 
 2 = a downward projecting cusp 
 3 = a bifid cusp 
 4 = a serrate rounded cusp 
 
10. Ventral cephalic keel, ventral margin 
 0 = straight 
 1 = oblique 
 2 = excavate 
 3 = convex 
 
11. Eyes, presence 
0 = present 
1 = absent 
 
12. Eyes, number of ocelli 
0 = 10 or more ocelli 
1 = 9 ocelli 
2 = 7 ocelli 
 
13.  Antenna 1, length relative to body 
length 
0 = less than half body length 
1 = greater than half body length 
 
14. Antenna 1 flagellum, number of articles 
0 = 3-5 articulate 
1 = 6-10 articulate 
2 = 11+ articulate 
 
15.  Antenna 1, peduncle 
 0 = width less than 2 x article 2 
 1 = width greater than 2 x article 2 
 
16. Antenna 1, aesthetascs 
 0 = absent 
 1 = present 
 
17. Antenna 1, accessory flagellum 
 0 = minute 
 1 = absent 
 2 = unknown 
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18. Antenna 2, length relative to antenna 1 
 0 = longer than antenna 1 
1 = subequal to antenna 1 
 2 = shorter than antenna 1 
 
19.  Antenna 2, flagellum 
 0 = 6-10 articulate 
 1 = 3-5 articulate 
 2 = 0-2 articulate 
 
20. Mouthparts 
 0 = well developed 
 1 = reduced 
 
21. Mandibular palp 
 0 = 3-articulate 
 1 = 1-articulate or absent 
 
22.  Mandibular palp, article 3  
0 = shorter than article 1 
  1 = subequal to article 1 
2 = between 1.0 and 2.5 X longer than 
article 1 
  3 = greater than 2.5 X longer than 
article 1 
 
23.  Mandibular palp, article 2 
 0 = with 1-10 distal setae 
 1 = with 11-20 distal setae 
 
24. Mandibular palp, article 3 
 0 = with more than two distal setae 
 1 = with two distal setae 
2 = with one distal seta 
 
25. Mandibles, incisors 
 0 = strongly dentate 
 1 = weakly dentate 
 2 = untoothed 
 
26. Left mandible, lacinia mobilis 
 0 = large, strongly toothed 
 1 = large, weakly toothed 
 2 = moderate in size, strongly toothed 
 3 = a stout spine 
 
27. Right mandible, lacinia mobilis 
 0 = small  
 1 = lacking 
 
  
28. Upper lip, anterior margin 
 0 = setose 
1 = bare 
 
29. Lower lip, inner lobes 
 0 = fused 
 1 = lacking 
 
30. Lower lip, inner lobes 
 0 = setose 
 1 = bare 
 
31. Lower lip, outer lobes 
 0 = setose 
 1 = bare 
 
32.  Maxilla 1, palp 
0 = 2-articulate 
1 = constricted 
2 = 1-articulate  
 
33. Maxilla 1, palp 
0 = with 4+ distal setae 
1 = with 1-3 distal setae 
 
34.  Maxilla 1, outer plate 
 0 = with more 5+distal spines 
 1 = with 1-5 distal spines 
 
35. Maxilla 2, inner plate 
 0 = with 8+ apical spines 
 1 = with 1-7 apical spines 
 
36. Maxilla 2, inner plate 
 0 = with 6+ robust marginal setae 
 1 = with 1-5 robust marginal setae 
 2 = without marginal setae 
 
37. Maxilla 2, inner plate 
 0 = with facial setae 
 1 = without facial setae 
 
38.  Maxilla 2, outer plate 
 0 = with 10+ distal setae 
 1 = with 1-10 distal setae 
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39. Maxilliped, inner plates 
0 = separate 
1 = cleft 1/2 or more 
2 = with small cleft 
3 = fused 
4 = vestigal 
 
40.  Maxilliped, inner plates 
 0 = with facial setae 
 1 = without facial setae  
 
41. Maxilliped, inner plates 
 0 = with marginal setae 
 1 = without marginal setae 
 
42. Maxilliped, inner plates 
 0 = with long setae 
 1 = with short setae 
 
43. Maxilliped, inner plates 
 0 = with simple setae 
 1 = with conate setae 
 2 = with plumose setae 
 
44. Maxilliped, outer plate 
0 = reaching greater than 1 x palp 
article 1 
1 = reaching between 0.5 and 1 x palp 
article 1 
2 = reaching less than 0.5 x palp article 
1 
 
45.  Maxilliped, outer plate 
 0 = smooth  
1 = tuberculate 
 
46.  Maxilliped, outer plate 
 0 = with facial setae 
 1 = without facial setae 
 
47. Maxilliped, outer plate 
 0 = with marginal setae 
 1 = without marginal setae 
 
48. Maxilliped, outer plate 
 0 = with simple marginal setae 
 1 = with plumose marginal setae 
 
49. Maxilliped, palp article 4   
0 = subequal to article 3 
1 = elongate 
50. Maxilliped, palp article 4 
 0 = distally acute 
 1 = distally bifid 
 
51. Pereonite 1 
 0 = without lateral locking ridge 
 1 = with lateral locking ridge 
 
52. Gnathopod 1, coxa 
  0 = less than half width of coxae 3-4 
 1 = between half and 1 x width of   
coxae 3-4 
 
53. Gnathopod 1 coxa, anterior margin 
 0 = bare 
 1 = with marginal setae 
 
54. Gnathopod 1 coxa, distal margin 
 0 = bare  
 1 = with marginal setae 
 
55. Gnathopod 1 coxa, posterior margin 
 0 = bare 
 1 = with marginal setae 
 
56.  Gnathopod 1 coxa, anterior margin 
0 = smooth 
1 = serrate 
 
57. Gnathopod 1 coxa, distal margin 
0 = smooth 
1 = serrate 
 
58. Gnathopod 1 coxa, posterior margin 
0 = smooth 
1 = serrate 
 
59. Gnathopod 1 coxa, anterodistal corner 
 0 = evenly rounded 
 1 = produced 
 
60. Gnathopod 1 coxa, anterodistal corner 
 0 = rounded 
 1 = subquadrate 
 2 = subtriangular 
 
61. Gnathopod 1 coxa, anterodistal corner 
 0 = without cusp 
 1 = with cusp 
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62. Gnathopod 1 coxa, anterodistal corner 
 0 = with single cusp 
 1 = bi-cuspidate 
 
63. Gnathopod 1 coxa, distal margin 
 0 = straight 
 1 = oblique 
 2 = rounded 
 3 = excavate 
 4 = with projection 
 5 = with anterior and posterior cusps 
 
64. Gnathopod 1 coxa, posterior margin 
 0 = straight 
 1 = oblique 
 2 = narrowly rounded 
 3 = excavate 
 
65. Gnathopod 1 coxa, facial seta(e) 
0 = absent 
 1 = present 
 
66. Gnathopod 1 
0 = present 
1 = vestigial 
2 = absent 
 
67.  Gnathopod 1, basis 
 0 = linear 
 1 = expanded 
 
68. Gnathopod 1, basis 
 0 = distally expanded 
 1 = proximally widened 
 2 = anteroproximally expanded 
 3 = slightly inflated 
 4 = anteroproximally and 
posterodistally expanded 
 
69. Gnathopod 1 basis, anterior margin 
 0 = bare 
 1 = with 1 -10 setae 
 2 = with 11-20 setae 
 3 = with 21+ setae 
 
70. Gnathopod 1 basis, posterior margin 
 0 = bare 
 1 = with 1-10 setae 
 2 = with 11-20 setae 
 3 = with 21+ setae 
71. Gnathopod 1, ischium 
 0 = bare 
 1 = with distal setae 
 2 = with posterior setae  
 
72. Gnathopod 1, carpus 
0 = article 5 basally inflated 
1 = article 5 linear 
 
73.  Gnathopod 1 carpus, distal margin 
 0 = bare 
 1 = setose 
 
74.  Gnathopod 1 carpus, proximal margin 
 0 = smooth 
 1 = with ornamentation 
 
75. Gnathopod 1 carpus, distal margin 
 0 = with short setae 
 1 = with long setae 
 
76. Gnathopod 1 carpus 
 0 = terminal ornamentation absent 
 1 = terminal ornamentation present
  
 
77. Gnathopod 1, carpus 
 0 = a single seta/spine 
 1 = multiple setae/spines 
 
78.  Gnathopod 1, carpus 
 0 = a short thin seta 
 1 = a short spine-seta 
 2 = a single long seta 
 
79. Gnathopod 1, carpus 
 0 = two small setae 
 1 = terminal spines 
 2 = terminal serrate blades 
 
80. Gnathopod 1, propodus 
0 = not straight 
1 = straight 
 
81.  Gnathopod 1, propodus 
 0 = proximally inflated 
 1 = truncate 
 2 = curved 
 3 = geniculate 
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82. Gnathopod 1 propodus 
 0 = without apical pore 
 1 = with apical pore 
 
83.  Gnathopod 1 propodus, posterior 
margin 
 0 = without ornamentation 
 1 = with ornamentation 
 
84. Gnathopod 1 propodus, posterior 
margin 
 0 = with a single unguis/seta 
 1 = with two long setae 
 
85. Gnathopod 1 propodus, posterior 
margin 
 0 = with a short, knob-like unguis 
 1 = with a short, thick spine-seta 
 2 = with a single, long seta 
 
86.  Gnathopod 1, propodus palm 
 0 = smooth 
 1 = with ornamentation 
 
87. Gnathopod 1 propodus, palm 
 0 = with intermittent ornamentation 
 1 = with continuous ornamentation 
 
88. Gnathopod 1 propodus, palm 
 0 = dentate 
 1 = serrate 
 
89. Gnathopod 1 propodus, palm 
 0 = without large triangular teeth 
 1 = with large triangular teeth 
 
90. Gnathopod 1 propodus, palm 
 0 = without proximal setae 
 1 = with proximal setae 
 
91. Gnathopod 1 propodus, palm 
 0 = without distal setae 
 1 = with distal setae 
 
92. Gnathopod 1 propodus, palm 
 0 = with 1-10 distal setae 
 1 = with 10+ distal setae 
 
93. Gnathopod 1, dactylus 
 0 = present 
 1 = absent 
94. Gnathopod 1, dactylus 
 0 = smooth 
 1 = with linear striations 
 2 = with proximal notch 
 3 = with proximal setae 
 4 = serrate inner margin 
 
95. Gnathopod 1, dactylus 
 0 = greater than 0.2 x propodus length 
 1 = between 0.1-0.2 x propodus length 
 2 = less than 0.1 x propodus length  
 
96. Gnathopod 2, coxa 
 0 = longer than broad 
 1 = equally as long as broad 
 2 = broader than long  
 
97.  Gnathopod 2, coxa 
0 = subequal or slightly larger than 
coxae 3 and 4 
1 = greatly enlarged 
 
98. Gnathopod 2 coxa, anterior margin 
 0 = bare 
 1 = with marginal setae 
 
99. Gnathopod 2 coxa, distal margin 
 0 = bare 
 1 = with marginal setae 
 
100.  Gnathopod 2 coxa, posterior margin 
 0 = bare 
 1 = with marginal setae 
 
101. Gnathopod 2 coxa, anterior margin 
 0 = smooth 
 1 = serrate 
 
102. Gnathopod 2 coxa, distal margin 
 0 = smooth 
 1 = serrate 
 
103. Gnathopod 2 coxa, posterior margin
  
 0 = smooth 
 1 = serrate 
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104. Gnathopod 2 coxa, anterior margin 
 0 = straight 
 1 = rounded 
 2 = expanded anteriorly 
 3 = with anterior lobe 
 4 = with proximal lobe 
 5 = with cusp 
 
105. Gnathopod 2 coxa, anterodistal margin 
 0 = anterodistally truncate 
 1 = anterodistally acute 
 2 = anterodistally subquadrate 
 3 = anterodistally rounded 
 4 = anterodistally excavate 
 5 = with cusp 
 
106. Gnathopod 2 coxa, distal margin 
 0 = straight 
 1 = oblique 
 2 = evenly rounded 
 3 = excavate 
 
107. Gnathopod 2 coxa, posterior margin 
 0 = straight 
 1 = tapered 
 2 = rounded 
 3 = slightly excavate 
 4 = with posterodistal cusp 
 5 = with dentate process 
 
108. Gnathopod 2 coxa, facial setae 
 0 = absent 
 1 = present  
 
109.  Gnathopod 2, basis  
 0 = linear 
 1 = expanded 
 
110.  Gnathopod 2, basis  
0 = distally expanded 
1 = anterodistally expanded 
2 = slightly posteriorly expanded 
3 = stout 
 
111. Gnathopod 2, basis 
 0 = without tubercles or serrations 
 1 = with tubercles or serrations 
 
 
112. Gnathopod 2, basis 
 0 = with anterior serrations/tubercles 
 1 = with posterior serrations  
 
113. Gnathopod 2 basis, anterior margin 
 0 = with serrations 
 1 = with serrate ridge 
 2 = with tubercle(s) 
 
114. Gnathopod 2 basis, anterior margin 
 0 = with anteroproximal serrate ridge 
 1 = with anterodistal serrate ridge 
 
115. Gnathopod 2, basis 
 0 = with small tubercles 
 1 = with large tubercles 
 
116. Gnathopod 2, basis 
 0 = with one large distal tubercle 
 1 = with two large distal tubercles 
 
117. Gnathopod 2, basis 
 0 = with two small distal tubercles 
 1 = with three small distal tubercles 
 
118. Gnathopod 2 basis, anterior margin 
 0 = without setae 
 1 = with setae 
 
119. Gnathopod 2 basis, anterior margin 
 0 = with 1-8 setae 
 1 = with 9-16 setae 
 2 = with 16+ setae 
 
120. Gnathopod 2 basis, posterior margin 
 0 = without setae 
 1 = with setae 
 
121.  Gnathopod 2 basis, posterior margin 
 0 = with 1-10 setae 
 1 = with 11+ setae 
 
122. Gnathopod 2, articles 2-3 
 0 = without setae 
 1 = with long curved setae 
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123.  Gnathopod 2, ischium 
 0 = bare 
 1 = with anterior setae 
 2 = with anterodistal setae 
 3 = with distal setae 
 4 = with posterodistal setae 
 5 = with posterior setae 
 6 = with facial setae 
 
124.  Gnathopod 2, carpus  
0 = less than 0.4 x propodus length  
1 = between 0.4 and 0.6 x propodus 
length 
2 = greater than 0.6 x propodus length 
 
125. Gnathopod 2, carpus 
 0 = straight 
 1 = curved 
 
126.  Gnathopod 2, carpus 
 0 = tapered 
 1 = not tapered 
 
127. Gnathopod 2, carpus 
 0 = without armament 
 1 = with armament 
 
128. Gnathopod 2, carpus 
 0 = with small subdistal tooth 
 1 = with large subdistal tooth 
 2 = with rounded cusps 
 
129.  Gnathopod 2, carpus 
 0 = not distally truncate 
 1 = distally truncate 
 
130. Gnathopod 2, carpus 
 0 = not spoon-like 
 1 = spoon-like 
 
131. Gnathopod 2, carpus 
 0 = rounded 
 1 = expanded 
 
132. Gnathopod 2 carpus, anterior margin 
 0 = smooth 
 1 = with ornamentation 
 
 
 
133. Gnathopod 2 carpus, anterior margin 
 0 = dentate 
 1 = undulating 
 2 = with tooth 
 
134.  Gnathopod 2 propodus, distal margin 
 0 = broadly rounded/subtruncate 
 1 = with blade-like process 
 
135. Gnathopod 2 propodus, posterior margin 
 0 = smooth 
 1 = with spines/serrations 
 
136. Gnathopod 2, propodus 
 0 = with 1 mediofacial setal row 
 1 = with 2 mediofacial setal rows 
 
137.  Gnathopod 2, primary mediofacial setal 
row 
 0 = above midline 
 1 = displaced to midline 
 2 = below midline 
 
138.  Gnathopod 2 propodus, primary 
mediofacial setal row 
 0 = reaching less than 0.5 x propodus 
length 
 1 = reaching between 0.5-0.7 x 
propodus length 
 2 = reaching greater than 0.7 x propodus 
length 
 
139. Gnathopod 2, secondary mediofacial 
setal row 
 0 = with 1-3 setae 
 1 = with 4-6 setae 
 2 = with 6+ setae 
 
140. Gnathopod 2, propodus 
 0 = without submarginal setae 
 1 = with submarginal setae 
 
141. Gnathopod 2, propodus 
 0 = without embedded spines 
 1 = with embedded truncate spines 
 
142. Gnathopod 2, propodus 
 0 = thick, length 2.1-2.5 x width 
 1 = thin, length 2.8-3.2 x width 
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143.  Gnathopod 2 propodus, palm 
 0 = convex 
 1 = sub-rectangular 
 2 = linear 
 3 = concave 
 
144. Gnathopod 2 propodus, palm 
 0 = smooth 
 1 = with projections 
 
145. Gnathopod 2 propodus, palm 
 0 = with small projections 
 1 = with large projections 
 
146. Gnathopod 2 propodus, palm 
 0 = dentate 
 1 = with 1-5 small tubercles 
 
147. Gnathopod 2 propodus, palm 
 0 = with 1-6 major tubercles 
 1 = with 7+ major tubercles 
 
148. Gnathopod 2, dactylus 
 0 = straight 
 1 = curved/geniculate 
 
149. Gnathopod 2 dactylus, proximal 
margin 
 0 = bare 
 1 = with seta(e) 
 
150. Gnathopod 2 dactylus, proximal 
margin 
 0 = smooth 
 1 = with ornamentation 
  
151. Gnathopod 2 dactylus, proximal 
margin 
 0 = dentate 
 1 = with indentation 
 2 = with distinct nail 
 3 = with tubercles 
 
152. Gnathopod 2 dactylus, proximal 
margin 
 0 = with one tubercle 
 1 = with two tubercles 
 
 
153. Gnathopod 2 dactylus, apical margin 
 0 = acute 
 1 = obtuse 
 2 = bifid 
 
154. Gnathopod 2, dactylus length 
0 = reaching greater than 0.7 x 
propodus length 
1 = reaching 0.5-0.7 x propodus length 
2 = reaching less than 0.5 x propodus 
length 
 
155. Pereopod 3, coxa 
 0 = longer than broad 
 1 = equally as long as broad 
 2 = broader than long 
 
156. Pereopod 3 coxa, anterodistal corner 
 0 = overriding distal face of coxa 2 and 
extending below it  
       1 = overriding distal face of coxa 2, not 
extending below it  
       2 = contiguous with coxa 2, not 
extending below it  
 
157. Pereopod 3 coxa, anterior margin 
 0 = bare 
 1 = with marginal setae 
 
158. Pereopod 3 coxa, distal margin 
 0 = bare 
 1 = with marginal setae 
 
159. Pereopod 3 coxa, posterior margin 
 0 = bare 
 1 = with marginal setae 
 
160. Pereopod 3 coxa, anterior margin 
0 = smooth 
1 = serrate 
 
161. Pereopod 3 coxa, distal margin 
0 = smooth 
1 = serrate 
 
162. Pereopod 3 coxa, posterior margin 
0 = smooth 
1 = serrate 
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163. Pereopod 2 coxa, anterior margin 
 0 = straight 
 1 = subquadrate 
 2 = evenly rounded 
 3 = produced anterodistally 
 4 = expanded 
 5 = with small cusp 
 
164. Pereopod 3 coxa, distal margin 
 0 = straight 
 1 = oblique 
 2 = tapered 
 3 = slightly convex 
 4 = with posterior cusp  
 
165. Pereopod 3 coxa, posterior margin 
 0 = straight 
 1 = tapered 
 2 = rounded 
 3 = slightly convex  
 4 = slightly concave 
 5 = slightly excavate  
 
166. Pereopod 3 coxa, facial setae 
 0 = absent 
 1 = present 
 
167. Pereopod 4 coxa, anterior margin 
 0 = bare 
 1 = with marginal setae  
 
168. Pereopod 4 coxa, distal margin 
 0 = bare 
 1 = with marginal setae 
 
169.  Pereopod 3 coxa, posterior margin 
 0 = bare 
 1 = with marginal setae 
 
170. Pereopod 4 coxa, anterior margin 
 0 = smooth 
1 = serrate 
 
171. Pereopod 4 coxa, distal margin 
 0 = smooth 
 1 = serrate 
 
172. Pereopod 4 coxa, posterior margin 
 0 = smooth 
 1 = serrate 
 
173. Pereopod 4 coxa, anterior margin 
 0 = without cusp 
 1 = with cusp 
 
174. Pereopod 4 coxa, anterior margin 
 0 = straight 
 1 = not straight 
 
175. Pereopod 4 coxa, anterior margin 
 0 = evenly rounded 
 1 = expanded 
 2 = slightly concave 
 3 = subquadrate 
 4 = tapered 
 
176. Pereopod 4 coxa, distal margin 
 0 = without posterior cusp 
 1 = with posterior cusp 
 
177.  Pereopod 4 coxa, distal margin 
0 = straight 
1 = not straight 
 
178. Pereopod 4 coxa, distal margin 
 0 = evenly rounded 
 1 = produced 
 2 = with posterior lobe 
 3 = excavate 
 
179.  Pereopod 4 coxa, posterior margin 
0 = excavate 
1 = tapered 
2 = straight 
3 = rounded 
4 = expanded 
 
180. Pereopod 4 coxa, facial setae 
0 = absent 
1 = present 
 
181. Pereopod  5 coxa, facial setae 
 0 = absent 
 1 = present 
 
182. Pereopod 6 coxa, facial setae 
 0 = absent 
 1 = present 
 
183. Pereopod  7 coxa, facial setae 
 0 = absent 
 1 = present 
  
389 
184.  Pereopods 5-7, bases 
0 = expanded 
1 = not expanded 
 
185.  Pereopods 5-7, bases 
0 = broadly expanded <length 1.4 x 
width or less 
 1 = narrowly expanded <length greater  
than 1.4 x width 
 
186. Pereopod 5 basis, posterior margin 
 0 = bare 
 1 = with marginal setae 
 
187. Pereopod 5 basis, posterior margin 
 0 = smooth 
 1 = serrate 
 
188. Pereopod 6 basis, posterior margin 
 0 = bare 
 1 = with marginal setae 
 
189. Pereopod 6 basis, posterior margin 
 0 = smooth 
 1 = serrate 
 
190. Pereopod 7 basis, posterior margin 
 0 = bare 
 1 = with marginal setae 
 
191. Pereopod 7 basis, posterior margin 
 0 = smooth 
 1 = serrate 
 
192. Pereopods 5-7, bases 
 0 = without facial setae 
 1 = with facial setae 
 
193. Uropod 1, peduncle length  
0 = longer than inner ramus length 
1 = subequal to inner ramus length 
2 = shorter than inner ramus length 
 
194.  Uropod 1, outer ramus length 
0 = longer than inner ramus length  
1 = subequal to inner ramus length 
        2 = shorter than inner ramus length 
 
 
195.  Uropod 1, inner ramus 
 0 = without robust setae 
 1 = with one robust seta 
 2 = with robust setae 
 3 = lined with short marginal setae 
 
196.  Uropod 1, outer ramus 
 0 = without robust setae 
 1 = with one robust seta 
 2 = with robust setae 
 3 = lined with short marginal setae 
 
197. Uropod 2, peduncle length  
0 = longer than inner ramus length 
1 = subequal to inner ramus length 
2 = shorter than inner ramus length 
 
198.  Uropod 2, outer ramus length 
0 = longer than inner ramus length  
1 = subequal to inner ramus length 
        2 = shorter than inner ramus length 
 
199.  Uropod 2, inner ramus 
 0 = without robust setae 
 1 = with one robust seta 
 2 = with robust setae 
 3 = lined with short marginal setae 
 
200.  Uropod 2, outer ramus 
 0 = without robust setae 
 1 = with one robust seta 
 2 = with robust setae 
 3 = lined with short marginal setae 
 
201.  Uropod 3, peduncle length  
0 = longer than inner ramus length 
1 = subequal to inner ramus length 
2 = shorter than inner ramus length 
 
202.  Uropod 3, outer ramus length 
0 = longer than inner ramus length  
1 = subequal to inner ramus length 
        2 = shorter than inner ramus length 
 
203.  Uropod 3, inner ramus 
 0 = without robust setae 
 1 = with one robust seta 
 2 = with robust setae 
 3 = lined with short marginal setae 
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204.  Uropod 3, outer ramus 
 0 = without robust setae 
 1 = with one robust seta 
 2 = with robust setae 
 3 = lined with short marginal setae 
 
205. Epimeron 1 
 0 = bare 
 1 = with ventral setae 
 2 = with tuft of anteroventral setae 
 
206. Epimeron 2 
 0 = bare 
 1 = with ventral setae 
 
207. Epimeron 3, ventral margin 
0 = bare 
1 = setose  
 
208. Epimeron 3, posteroventral corner 
 0 = sinuous 
 1 = not sinuous  
 
209.  Epimeron 3, posteroventral corner 
 0 = cuspate 
 1 = not cuspate 
 
210. Epimeron 3, posteroventral corner 
 0 = with simple cusp 
 1 = with bidentate cusp 
 
211. Epimeron 3, posteroventral corner 
 0 = subquadrate 
 1 = rounded 
 
212. Epimeron 3, posteroventral corner 
 0 = not produced 
 1 = produced 
 
213.  Telson, length 
0 = length greater than 2.0 x width 
1 = length 1.8-2.0 x width 
2 = length less than 1.8 x width 
 
 
214. Telson, apex 
 0 = rounded 
 1 = truncate 
 2 = tapered 
 3 = with weak point 
 4 = with strong point 
 5 = bidentate 
 6 = tridentate 
 
215. Telson 
 0 = without facial or marginal setae 
 1 = with marginal setae 
 2 = with facial setae 
 
216. Juvenile morphology 
 0 = similar to adult males 
 1 = dissimilar to adult males 
 
217.  Adult sexual dimorphism 
 0 = minimal 
 1 = moderate 
2 = extreme 
 
218. Host  
 0 = sponge 
 1 = tunicate 
 2 = algae 
 3 = coral  
 4 = bryozoan 
 5 = Chaetopteran tubes 
 6 = bivalve 
 7 = unknown 
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APPENDIX C 
PARTIAL 18S rDNA SEQUENCE ALIGNMENT (BP 1-1069) 
 
Epe      TAATGATCCTTCCGCAGGTTCACCTACGGAAACCTTGTTACGACTTTTACTTCCTCTAAG   
Ecf      TAATGATCCTTCCGCAGGTTCACCTACGGAAACCTTGTTACGACTTCTACTTCCTCTAAG    
spini    NNATGATCCTTCCGCAG-TTCACCTACGGAAACCTTGTTACGACTTTTACTTCCTCTAAG    
Lsp      TAATGATCCTTCCGCAGGTTCAC-TACGGAAACCTTGTTACGACTTTTACTTCCTCTAAG   
I4       NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTCTCTANG   
I1       NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
I2F2     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
1F2      NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
B        NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
2B12     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
3B2B     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
B2B      NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
1B2B     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
F32      NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
1B10A    NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
1B10B    NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
B10A     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
2B2B     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
2B1      NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
1B1      NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
3B1      NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
1B9      NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
2B9      NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
2B11A    NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
3RA3a    NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
4RA3     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
3RA3b    NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
5ACA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
4ACA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
1ACA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
2ACA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
3ACA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
5ACL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
1ACL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
2ACL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
3ACL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
4ACL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
4AVA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
2AVA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
3AVA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
5AVL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
1AVL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
2AVL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
3AVL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
4AVL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
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Epe      TGCACCAGTTCGAGCCTCTTTCCGTCGTACACGCTTGCACTC-AATTGCTT---------   
Ecf      TGCACCAGTTCGAGCCTCTTTCCGTCGTACACGCTCGCACTC-AATTGCTT---------    
spini    TGCACCAGTTCGAGTCTCTTTCCGTCGTTCGCCTTCTCTCGC--------------AT-G   
Lsp      TGCACCAGTTCGGGTCTCTTCCCGTCGGTCGCCCTCTCTCAA-GAG-TAG------CCAA   
I4       TGCACCAGTTCGGGTCTCTTTCCGTCGGTCGCCCTCTCTCTC-TCG-CGA-----AGAGA   
I1       NNNNNNNNNNNNNNNNNNNNNNCGTCGGTCGCCCTCTCTCAA-GAG-TAG------CCAA    
I2F2     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
1F2      NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
B        NNNNNNNNNNCGGGTCTCTTCCCGTCGGTCGCCCTCTCTCAA-GAG-TAG------CCAA   
2B12     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
3B2B     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
B2B      NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN-----GCCAA   
1B2B     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGCCCTCTCTCAA-GAG-TAG------CCAA   
F32      NGCACCAGTTCGGGTCTCTTCCCGTCGGTCGCCCTCTCTCAA-GAGTTAG------CCAA   
1B10A    NNNNNNNNNNNNNNNNNNNNNNNNNNNNTCGCCCTCTCTCAA-GAG-TAG------CCAA   
1B10B    NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTCAA-GAG-TAG------CCAA    
B10A     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTCTCTCAA-GAG-TAG------CCAA    
2B2B     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
2B1      NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
1B1      NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
3B1      NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
1B9      NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTCCGCACTCTCGCGC------GA   
2B9      NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
2B11A    NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
3RA3a    NNNNNNNNNNNGGGTCTCTTCCCGTCGTTCGCCCCCTCTCTCAGAGTTTTCCTCCGTATA   
4RA3     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
3RA3b    NNNNNNNNNNNNNNNCTCTTCCCGTCGTTCGCCCTCTCTCTCTAAGTTTTCCTCCGTATA   
5ACA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
4ACA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
1ACA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
2ACA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
3ACA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
5ACL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCCGAAAGCGA   
1ACL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
2ACL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
3ACL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
4ACL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
4AVA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
2AVA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
3AVA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
5AVL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
1AVL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
2AVL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
3AVL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
4AVL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
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Epe      GTGCGCAAGGTTCGCCAG-TCCAAGGATCTCACTGGTACACCCAATCGGTAGTAGCGACG    
Ecf      GTGCGCAAGGTTCGCCAG-TCCAAGGATCTCACTGGTACACCCAATCGGTAGTAGCGACG    
spini    CGAAAAAAGGTTCGCCAG-TCCAAGAATCTCACTGGTACACTCAATCGGTAGTAGCGACG    
Lsp      GAGAGAA-GGTTCGCCAG-TCCAAGAATCTCACTGGTACACTCAATCGGTAGTAGCGACG    
I4       AATAGAA-GGTTCGCCAG-TCCAAGAATCTCACTGGTACACTCAATCGGTAGTAGCGACG    
I1       GAGAGAA-GGTTCGCCAGCTCCAAGAATCTCACTGGTACACTCAATCGGTAGTAGCGACG   
I2F2     NNNNNNNNNNNNNNNNNNNNCCAAGAATCTCACTGGTACACTCAATCGGTAGTAGCGACG   
1F2      NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGTACACTCAATCGGTAGTAGCGACG    
B        GAGAGAA-GGTTCGCCAG-TCCAAGAATCTCACTGGTACACTCAATCGGTAGTAGCGACG   
2B12     NNNNNNNNNNNNNGCCAG-TCCAAGAATCTCACTGGTACACTCAATCGGTAGTAGCGACG   
3B2B     NNNNNNNNNNNNNNNNNNNNNNNNNNNTCTCACTGGTACACTCAATCGGTAGTAGCGACG   
B2B      GAGAGAA-GGTTCGCCAG-TCCAAGAATCTCACTGGTACACTCAATCGGTAGTAGCGACG    
1B2B     GAGAGAA-GGTTCGCCAG-TCCAAGAATCTCACTGGTACACTCAATCGGTAGTAGCGACG   
F32      GAGAGAA-GGTTCGCCAG-TCCAAGAATCTCACTGGTACACTCAATCGGTAGTAGCGACG   
1B10A    GAGAGAA-GGTTCGCCAG-TCCAAGAATCTCACTGGTACACTCAATCGGTAGTAGCGACG   
1B10B    GAGAGAA-GGTTCGCCAG-TCCAAGAATCTCACTGGTACACTCAATCGGTAGTAGCGACG   
B10A     GAGAGAA-GGTTCGCCAG-TCCAAGAATCTCACTGGTACACTCAATCGGTAGTAGCGACG   
2B2B     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
2B1      NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
1B1      NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
3B1      NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
1B9      GTTGGAA-GGTTCGCCAG-TCCGAGAATCTCACTGGTACACTCAATCGGTAGTAGCGACG   
2B9      NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
2B11A    NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
3RA3a    GAGAGAA-GGTTCACCAG-TCCAAGAATCTCACTGGAACACTCAATCGGTAGTAGCGACG    
4RA3     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
3RA3b    GAGAGAA-GGTTCGCCAG-TCCAAGAATCTCACTGGTACACTCAATCGGTAGTAGCGACG    
5ACA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
4ACA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
1ACA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
2ACA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
3ACA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
5ACL     GCTACGA-GGTTCGCCAG-TCCAAGAATCTCACTGGTACACTCAATCGGTAGTAGCGACG   
1ACL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
2ACL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
3ACL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
4ACL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
4AVA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
2AVA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
3AVA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
5AVL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
1AVL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
2AVL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
3AVL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
4AVL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
  
394 
Epe      GGCGGTGTGTACAAAGGGCAGGGACTGAGTCACAGCGGGCTCTGTGACCCGCCGCTACTA   
Ecf      GGCGGTGTGTACAAAGGGCAGGGACTGAGTCACAGCGGGCTCTGTGACCCGCCGCTACTA   
spini    GGCGGTGTGTACAAAGGGCAGGGACTGAGTCGCTGCAAGCTCAGTGACTAGCCGATACTA   
Lsp      GGCGGTGTGTACAAAGGGCAGGGACTGAGTCGCTGCAAGCTCAGTGACTAGCCAATACAA   
I4       GGCGGTGTGTACAAAGGGCAGGGACTGAGTCGCTGCAAGCTCAGTGACTAGCCAATACAA   
I1       GGCGGTGTGTACAAAGGGCAGGGACTGAGTCGCTGCAAGCTCAGTGACTAGCCAATACAA    
I2F2     GGCGGTGTGTACAAAGGGCAGGGACTGAGTCGCTGCAAGCTCAGTGACTAGCCAATACAA   
1F2      GGCGGTGTGTACAAAGGGCAGGGACTGAGTCGCTGCAAGCTCAGTGACTAGCCAATACAA   
B        GGCGGTGTGTACAAAGGGCAGGGACTGAGTCGCTGCAAGCTCAGTGACTAGCCAATACAA    
2B12     GGCGGTGTGTACAAAGGGCAGGGACTGAGTCGCTGCAAGCTCAGTGACTAGCCAATACAA   
3B2B     GGCGGTGTGTACAAAGGGCAGGGACTGAGTCGCTGCAAGCTCAGTGACTAGCCAATACAA   
B2B      GGCGGTGTGTACAAAGGGCAGGGACTGAGTCGCTGCAAGCTCAGTGACTAGCCAATACAA   
1B2B     GGCGGTGTGTACAAAGGGCAGGGACTGAGTCGCTGCAAGCTCAGTGACTAGCCAATACAA   
F32      GGCGGTGTGTACAAAGGGCAGGGACTGAGTCGCTGCAAGCTCAGTGACTAGCCAATACAA    
1B10A    GGCGGTGTGTACAAAGGGCAGGGACTGAGTCGCTGCAAGCTCAGTGACTAGCCAATACAA    
1B10B    GGCGGTGTGTACAAAGGGCAGGGACTGAGTCGCTGCAAGCTCAGTGACTAGCCAATACAA   
B10A     GGCGGTGTGTACAAAGGGCAGGGACTGAGTCGCTGCAAGCTCAGTGACTAGCCAATACAA   
2B2B     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
2B1      NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCGCTGCAAGCTCAGTGACTAGCCAATACAA   
1B1      NNNNNNNTGTACAAAGGGCAGGGACTGAGTCGCTGCAAGCTCAGTGACTAGCCAATACAA    
3B1      NNNNNNNNNNNNNNNNNNNNNNNNCTGAGTCGCTGCAAGCTCAGTGACTAGCCAATACAA   
1B9      GGCGGTGTGTACAAAGGGCAGGGACTGAGTCGCTGCTGGCT-AATGACTAGCCAATACAA    
2B9      NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
2B11A    NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
3RA3a    GGCGGTGTGTACAAAGGGCAGGGACTGAGTCGCTGCAAGCTCAGTGACTAGCCAATACAA   
4RA3     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
3RA3b    GGCGGTGTGTACAAAGGGCAGGGACTGAGTCGCTGCAAGCTCAGTGACTAGCCAATACAA   
5ACA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
4ACA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
1ACA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
2ACA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
3ACA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
5ACL     GGCGGTGTGTACAAAGGGCAGGGACTGAGTCGCCACGAGCTCAGTGACCCGCCACTACAA    
1ACL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
2ACL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
3ACL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
4ACL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
4AVA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCGAGCTCAGTGACCCGCCACTACAA   
2AVA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
3AVA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
5AVL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
1AVL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
2AVL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
3AVL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
4AVL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
  
395 
Epe      GGCATTCCTCGTTTGTGGGAAAGAATTGCAA---------------GCCCCAGGCCCAAG    
Ecf      GGCATTCCTCGTTTGTGGGAAAGAATTGCAA---------------GCCCCAGGCCCAAG    
spini    GGCATTCCTCGTTTGTGGGAGATAATTGCAACAACACGGGAGAGAAGCCCCAGGCCCCAT   
Lsp      GGCATTCCTCGTTTGTGGGAGATAATTGCAA---------------GCCCCAGGCCCAAT    
I4       GGCATTCCTCGTTTGTGGGAGATAATTGCAACAACAA------GAAGCCCCAGGCCCAAT    
I1       GGCATTCCTCGTTTGTGGGAGATAATTGCAA---------------GCCCCAGGCCCAAG   
I2F2     GGCATTCCTCGTTTGTGGGAGATAATTGCAA---------------GCCCCAGGCCCAAT   
1F2      GGCATTCCTCGTTTGTGGGAGATAATTGCAA---------------GCCCCAGGCCCAAT   
B        GGCATTCCTCGTTTGTGGGAGATAATTGCAA---------------GCCCCAGGCCCAAT   
2B12     GGCATTCCTCGTTTGTGGGAGATAATTGCAA---------------GCCCCAGGCCCAAT   
3B2B     GGCATTCCTCGTTTGTGGGAGATAATTGCAA---------------GCCCCAGGCCCAAG   
B2B      GGCATTCCTCGTTTGTGGGAGATAATTGCAA---------------GCCCCAGGCCCAAG   
1B2B     GGCATTCCTCGTTTGTGGGAGATAATTGCAA---------------GCCCCAGGCCCAAG   
F32      GGCATTCCTCGTTTGTGGGAGATAATTGCAA---------------GCCCCAGGCCCAAG   
1B10A    GGCATTCCTCGTTTGTGGGAGATAATTGCAA---------------GCCCCAGGCCCAAT   
1B10B    GGCATTCCTCGTTTGTGGGAGATAATTGCAA---------------GCCCCAGGCCCAAT   
B10A     GGCATTCCTCGTTTGTGGGAGATAATTGCAA---------------GCCCCAGGCCCAAT    
2B2B     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
2B1      GGCATTCCTCGTTTGTGGGAGATAATTGCAA---------------GCCCCAGGCCCAAT   
1B1      GGCATTCCTCGTTTGTGGGAGATAATTGCAA---------------GCCCCAGGCCCAAT   
3B1      GGCATTCCTCGTTTGTGGGAGATAATTGCAA---------------GCCCCAGGCCCAAT    
1B9      GGCATTCCTCGTTTGTGGGAAACAATAGCAA---------------GCCCCAGGCCCAAT    
2B9      NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNAAT   
2B11A    NNNNNNNNNNNNNNNNNNNAGATAGTTGCAA---------------GCCCCAGGCCCAAG   
3RA3a    GGCATTCCTCGTTTGTGGGAGATAATTGCAA---------------ACCCCAGGCCCAAT   
4RA3     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
3RA3b    GGCATTCCTCGTTTGTGGGAGATAATTGCAA---------------ACCCCAGGCCCAAT   
5ACA     NNNNNNNNNNNNNNNNNNNNNNNNNTTGCAA---------------GCCCCAGGCCCAAG   
4ACA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNCAA---------------GCCCCAGGCCCAAG   
1ACA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
2ACA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
3ACA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
5ACL     GGCATTCCTCGTTAGTGGGAAAGAATTGCAA---------------GCCCCAGGCCCAAG    
1ACL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
2ACL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
3ACL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
4ACL     NNCATTCCTCGTTAGTGGGAAAGAATTGCAA---------------GCCCCAGGCCCAAG   
4AVA     GGCATTCCTCGTTGGTGGGAAATAATTGCAA---------------GCCCCAGGCCCAAG    
2AVA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
3AVA     GGCATTCCTCGTTAGTGGGAAAGAATTGCAA---------------GCCCCAGGCCCAAG   
5AVL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
1AVL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
2AVL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNG   
3AVL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
4AVL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
  
396 
Epe      CAAGCCA--CGGAGAACAAACGAACACGCACAC---------GCAGAA---CGCGCGCGC   
Ecf      CAAGCCA--CGGAGAACAAACGAACACGCACAC---------GTGTAAACACGCGCACGC   
spini    CGAGCCA----------------TGATACTCGC---------------------------    
Lsp      CGAGCCG--CGATGC--------GCGTACACAC---------GC-GAA------------   
I4       CGAGCCA--AGATGT--------TCGCACACAC---------GC-AAA------------   
I1       CGAGCCG--CGATGT--------GCGTACGCAC---------GC-GAA------------   
I2F2     CGAGCCG--CGATGC--------GCGTACGCAC---------GC-GAA------------   
1F2      CGAGCCG--CGATGC--------GCGTACGCAC---------GC-GAA------------   
B        CGAGCCG--CGATGC--------GCGTACGCAC---------GC-GAA------------   
2B12     CGAGCCG--CGATGC--------GCGTACGCAC---------GC-GAA------------   
3B2B     CGAGCCG--CGATGT--------GCGTACGCAC---------GC-GAA------------   
B2B      CGAGCCG--CGATGT--------GCGTACGCAC---------GC-GAA------------   
1B2B     CGAGCCG--CGATGT--------GCGTACGCAC---------GC-GAA------------   
F32      CGAGCCA--CGATGT--------GCGTACGCAC---------GC-AAA------------   
1B10A    CGG-CCG--CGATGC--------GCGTACGCAC---------GC-GAA------------   
1B10B    CGAGCCG--CGATGC--------GCGTACGCAC---------GC-GAA------------   
B10A     CGAGCCG--CGATGC--------GCGTACGCAC-----C---GC-GAA------------   
2B2B     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
2B1      CGAGCCG---GATGT--------TCCGACACAC---------GCACAAGCGCGGACTAGG    
1B1      CGAGCCG--CGATGT--------TCCGACACAC---------GCACAAGCGCGGACTAGG   
3B1      CGAGCCG--CGATGT--------TCCGACACAC---------GCACAAGCGCGGACTAGG    
1B9      CGAGCCA--CCATGT---------------------------------CCGCGCGCGTG-   
2B9      CGAGCCA--CCATGT---------------------------------CCGCGCGCGTG-   
2B11A    CGAGCCG--AGATGC--------------GCAC---------CTCGAAGA----------   
3RA3a    CGAGCCA--TGATGT--------TCGTGTAA-----------G--GAA-----------C    
4RA3     NNNNNNNNNNNNNNNNNNNNNNTTCGTGTAA-----------G--GAA-----------C   
3RA3b    CGAGCCA--TGATGT--------TCGTGTAA-----------G--GAA------------   
5ACA     CGAGCCAGACGATACGAAC----GCGTACCGAGC--------GC-GAA------------   
4ACA     CGAGCCAGACGATACGAAC----GCGTACCGAGC--------GC-GAA------------    
1ACA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
2ACA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
3ACA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
5ACL     CGAGCCAGACGATGGCGA-----GCGTGCGAAACGCCGTTGAGC-GAA------------   
1ACL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
2ACL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
3ACL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
4ACL     CGAGCCAGACGATGGCGA-----GC-TGCGAAACGCCGTTGAGC-GAA------------   
4AVA     CGAGCCAGACGATGGATA---------GAACGACGCGCTAG-GC-GAA------------    
2AVA     NNNNCCAGACGATGGATA---------GAACGACGCGCTAG-GC-GAA------------    
3AVA     CGAGCCAGACGATGGCGA-----GCGTGCGAAACGCCGTTGAGC-GAA------------   
5AVL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNCGAAACGCCGTTGAGC-GAA------------   
1AVL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
2AVL     CGAGCCAGACGATGGCGA-----GCGTGCGAAACGCCGTTGAGC-GAA------------    
3AVL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
4AVL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
 
  
397 
Epe      GAACGTAAGTCCTTTGATCAATGA--GA-GAGGGCTTTCAAAGGGTTACCTAATCCTCTC   
Ecf      AAACGCGAGTCCTTTGATCAATGA--GA-GAGGGCTTTCAAAGGGTTACCTAATCCTCTC   
spini    ---------------GATCGAATATCGA-AAGGGCTTTCACAGGGTTACCTGCTCCTCTC   
Lsp      ------------GTGCGCCGTGCATCAA-AAGGGCTTTCAGAGGGTTACCCGCTCCTCTC   
I4       CTATGAGCTAACGTGATACGTACATCGG-AAGGGCTTTCAGAGGGTTACCTGCTCCTCTC   
I1       ------------GTGCGGCGTACATCAG-AAGGGCTTTCAGAGGGTTACCCGCTCCTCTC   
I2F2     ------------GTGCGCCGTGCATCAA-AAGGGCTTTCAGAGGGTTACCCGCTCCTCTC   
1F2      ------------GTGCGCCGTGCATCAA-AAGGGCTTTCAGAGGGTTACCCGCTCCTCTC    
B        ------------GTGCGCCGTGCATCAA-AAGGGCTTTCAGAGGGTTACCCGCTCCTCTC   
2B12     ------------GTGCGCCG-ACATCAG-AAGGGCTTTCAGAGGGTTACCCGCTCCTCTC   
3B2B     ------------GTGCGCCGTACATCAG-AAGGGCTTTCAGAGGGTTACCCGCTCCTCTC   
B2B      ------------GTGCGCCGTACATCAG-AAGGGCTTTCAGAGGGTTACCCGCTCCTCTC   
1B2B     ------------GTGCGCCGTACATCAG-AAGGGCTTTCAGAGGGTTACCCGCTCCTCTC   
F32      --------------GCGCCGTACATCAG-AAGGGCTTTCAGAGGGTTACCCGCTCCTCTC   
1B10A    ------------GTGCGCCGCACATCAG-AAGGGCTTTCAGAGGGTTACCCGCTCCTCTC   
1B10B    ------------GTGCGCCGCACATCAG-AAGGGCTTTCAGAGGGTTACCCGCTCCTCTC   
B10A     ------------GTGCGCCGCACATCAG-AAGGGCTTTCAGAGGGTTACCCGCTCCTCTC   
2B2B     ------------GTGCGCCGTACATCAG-AAGGGCTTTCAGAGGGTTACCCGCTCCTCTC   
2B1      CCGCGAGCGCACGCGCCCCGTACATCAG-AAGGGCTTTCAGAGGGTTACCCGCTCCTCTC   
1B1      CCGCGAGCGCACGCGCCCCGTACATCAG-AAGGGCTTTCAGAGGGTTACCCGCTCCTCTC   
3B1      CCGCGAGCGCACGCGCCCCGTACATCAG-AAGGGCTTTCAGAGGGTTACCCGCTCCTCTC   
1B9      -----AGAGC-----GCGCGAACATCTTTAAGGGATTTCAGAGGGTTACCCGCTCCTTTC   
2B9      -----AGAGC-----GCGCGAACATCTTTAAGGGATTTCAGAGGGTTACCCGCTCCTTTC    
2B11A    -------TGC-----------GCATCGG-AAGGGCTTTCAGAGGGTTACCCGCTCCTCTC   
3RA3a    GTAACAAGCGCTCCACAGCGTACATCGG-AAGGGCTTTCAGAGGGTTACCCGCTTCTTTC   
4RA3     GTAACAAGCGCTCCACAGCGTACATCGG-AAGGGCTTTCAGAGGGTTACCCGCTTCTTTC    
3RA3b    GTAACAAGCGCTCCACAGCGTACATCGG-AAGGGCTTTCAGAGGGTTACCCGCTTCTTTC   
5ACA     CCCGGCAACGTCGATCGTCGATATAAG--AAGGGTGTTCAAAGGGTTACCCACTCCTTTC    
4ACA     CCCGGCAACGTCGATCGTCGATATAAG--AAGGGTGTTCAAAGGGTTACCCACTCCTTTC    
1ACA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
2ACA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
3ACA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
5ACL     --TCGCGACGTCGATCGTCGAAATAAG--AAGGGTGTTCAAAGGGTTACCCACTCCTTTC    
1ACL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
2ACL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCTCCTTTC    
3ACL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
4ACL     ---CGCGACGTCGATCGTCGAAATAAG--AAGGGTGTTCAAAGGGTTACCCACTCCTTTC    
4AVA     -----CGTCCGAGATCGTCGATATAAT--GAGGGTGTTCACAGGGTTACCCACTCCTCTC    
2AVA     -----CGTCCGAGATCGTCGATATAAT--GAGGGTGTTCACAGGGTTACCCACTCCTCTC    
3AVA     --TCGCGACGTCGATCGTCGAAATAAG--AAGGGTGTTCAAAGGGTTACCCACTCCTTTC    
5AVL     --TCGCGACGTCGATCGTCGAAATAAG--AAGGGTGTTCAAAGGGTTACCCACTCCTTTC    
1AVL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
2AVL     --TCGCGACGTCGATCGTCGAAATAAG--AAGGGTGTTCAAAGGGTTACCCACTCCTTTC    
3AVL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
4AVL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
  
398 
Epe      GGATAAGGATG--AATACCTTCTGTGCCCGGCATTGTAGCGCGCGTGCGGCCCAGAACAT   
Ecf      GGATAAGGATG--AATACCTTCTGTGCCCGGCATTGTAGCGCGCGTGCGGCCCAGAACAT   
spini    GGAGAAGGAGGTAAACACCCGCTGTACCCGGCAGTGTAGCTCGCGTGCGGCCCAGGGCAT   
Lsp      GGAGAAGGACATTAC-ACCCGCTGTACCCGGCATTGTAGCTCGCGTGCGGCCCAGGGCAT   
I4       GGAGAAGGACGTTACCACCCGCTGTACCCGGCATTGTAGCTCGCGTGCGGCCCAGGGCAT   
I1       GGAGAAGGACATTAC-ACCCGCTGTACCCGGCATTGTAGCTCGCGTGCGGCCCAGGGCAT   
I2F2     GGAGAAGGACATTAC-ACCCGCTGTACCCGGCATTGTAGCTCGCGTGCGGCCCAGGGCAT   
1F2      GGAGAAGGACATTAC-ACCCGCTGTACCCGGCATTGTAGCTCGCGTGCGGCCCAGGGCAT    
B        GGAGAAGGACATTAC-ACCCGCTGTACCCGGCATTGTAGCTCGCGTGCGGCCCAGGGCAT    
2B12     GGAGAAGGACATTAC-ACCCGCTGTACCCGGCATTGTAGCTCGCGTGCGGCCCAGGGCAT   
3B2B     GGAGAAGGACATTAC-ACCCGCTGTACCCGGCATTGTAGCTCGCGTGCGGCCCAGGGCAT    
B2B      GGAGAAGGACATTAC-ACCCGCTGTACCCGGCATTGTAGCTCGCGTGCGGCCCAGGGCAT    
1B2B     GGAGAAGGACATTAC-ACCCGCTGTACCCGGCATTGTAGCTCGCGTGCGGCCCAGGGCAT    
F32      GGAGAAGGACATTAC-ACCCGCTGTACCCGGCATTGTAGCTCGCGTGCGGCCCAGGGCAT    
1B10A    GGAGAAGGACATTAC-ACCCGCTGTACCCGGCATTGTAGCTCGCGTGCGGCCCAGGGCAT    
1B10B    GGAGAAGGACATTAC-ACCCGCTGTACCCGGCATTGTAGCTCGCGTGCGGCCCAGGGCAT    
B10A     GGAGAAGGACATTAC-ACCCGCTGTACCCGGCATTGTAGCTCGCGTGCGGCCCAGGGCAT    
2B2B     GGAGAAGGACATTAC-ACCCGCTGTACCCGGCATTGTAGCTCGCGTGCGGCCCAGGGCAT    
2B1      GGAGAAGGACGGTAC-ACCCGCTGTACCCGGCATTGTAGCTCGCGTGCGGCCCAGGGCAT    
1B1      GGAGAAGGACGGTAC-ACCCGCTGTACCCGGCATTGTAGCTCGCGTGCGGCCCAGGGCAT    
3B1      GGAGAAGGACGGTAC-ACCCGCTGTACCCGGCATTGTAGCTCGCGTGCGGCCCAGGGCAT    
1B9      GGAGAAGGACTTTAC-ACCCGCTGTACCCGGCATTGTAGCTCGCGTGCGGCCCAGGGCAT    
2B9      GGAGAAGGACTTTAC-ACCCGCTGTACCCGGCATTGTAGCTCGCGTGCGGCCCAGGGCAT   
2B11A    GGAGAAGGAAGTTAT-ACCCGCTGTACCCGGCATTGTAGCTCGCGTGCGGCCCAGGGCAT   
3RA3a    GAAGAAGGATGTAAG-ACCCGCTGTACCCGGCATTGTAGCTCGCGTGCGGCCCAGGGCAT   
4RA3     GAAGAAGGATGTAAG-ACCCGCTGTACCCGGCATTGTAGCTCGCGTGCGGCCCAGGGCAT    
3RA3b    GAAGAAGGATGTAAG-ACCCGCTGTACCCGGCATTGTAGCTCGCGTGCGGCCCAGGGCAT    
5ACA     GGAGAAGGAAAAGAT-ACCCGTTGTACCCGGCATTGTAGCTCGCGTGCGGCCCAGGACAT    
4ACA     GGAGAAGGAAAAGAT-ACCCGTTGTACCCGGCATTGTAGCTCGCGTGCGGCCCAGGACAT   
1ACA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
2ACA     NNNNNNNNNNNNNNNNNNNNNNTGTACCCGGCATTGTAGCTCGCGTGCGGCCCAGGACAT   
3ACA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNT   
5ACL     GGAGAAGGAAAAGAT-ACCCGTTGTACCCGGCATTGTAGCTCGCGTGCGGCCCAGGACAT   
1ACL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNT   
2ACL     GGAGAAGGAAAAGAT-ACCCGTTGTACCCGGCATTGTAGCTCGCGTGCGGCCCAGGACAT    
3ACL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
4ACL     GGAGAAGGAAAAGAT-ACCCGTTGTACCCGGCATTGTAGCTCGCGTGCGGCCCAGGACAT   
4AVA     GGAGAAGGAAAAGAT-ACCCGTTGTACCCGGCATTGTAGCTCGCGTGCGGCCCAGGACAT   
2AVA     GGAGAAGGAAAAGAT-ACCCGTTGTACCCGGCATTGTAGCTCGCGTGCGGCCCAGGACAT   
3AVA     GGAGAAGGAAAAGAT-ACCCGTTGTACCCGGCATTGTAGCTCGCGTGCGGCCCAGGACAT    
5AVL     GGAGAAGGAAAAGAT-ACCCGTTGTACCCGGCATTGTAGCTCGCGTGCGGCCCAGGACAT    
1AVL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
2AVL     GGAGAAGGAAAAGAT-ACCCGTTGTACCCGGCATTGTAGCTCGCGTGCGGCCCAGGACAT    
3AVL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
4AVL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNCGGCATTGTAGCTCGCGTGCGGCCCAGGACAT    
  
399 
Epe      CTAAGGG-CATCACAGACCTGTTATTGCTCTCAGTCTCTTACGGCTT-----CAGAACCG   
Ecf      CTAAGGG-CATCACAGACCTGTTATTGCTCTCAGTCTCTTACGGCTT-----CAGAACCG   
spini    CTAAGGG-CATCACAGACCTGTTATTGCTCTCTGTCTCGTACGACTT--GTGTTGAGTCG   
Lsp      CTAAGGG-CATCACAGACCTGTTATTGCTCTCTGTCTCGTACGACTT--ATGTAGAGTCG   
I4       CTAAGGG-CATCACAGACCTGTTATTGCTCTCTGTCTCGTACGACTT--GTGTAGAGTCG    
I1       CTAAGGG-CATCACAGACCTGTTATTGCTCTCTGTCTCGTACGACTT--ATGTAGAGTCG    
I2F2     CTAAGGG-CATCACAGACCTGTTATTGCTCTCTGTCTCGTACGACTT--ATGTAGAGTCG   
1F2      CTAAGGG-CATCACAGACCTGTTATTGCTCTCTGTCTCGTACGACTT--ATGTAGAGTCG   
B        CTAAGGG-CATCACAGACCTGTTATTGCTCTCTGTCTCGTACGACTT--ATGTAGAGTCG    
2B12     CTAAGGG-CATCACAGACCTGTTATTGCTCTCTGTCTCGTACGACTT--ATGTAGAGTCG   
3B2B     CTAAGGG-CATCACAGACCTGTTATTGCTCTCTGTCTCGTACGACTT-ATGTAGAGTCGT   
B2B      CTAAGGG-CATCACAGACCTGTTATTGCTCTCTGTCTCGTACGACTT--ATGTAGAGTCG   
1B2B     CTAAGGG-CATCACAGACCTGTTATTGCTCTCTGTCTCGTACGACTT--ATGTAGAGTCG    
F32      CTAAGGG-CATCACAGACCTGTTATTGCTCTCTGTCTCGTACGACTT--ATGTAGAGTCG   
1B10A    CTAAGGG-CATCACAGACCTGTTATTGCTCTCTGTCTCGTACGACTT--ATGTAGAGTCG   
1B10B    CTAAGGG-CATCACAGACCTGTTATTGCTCTCTGTCTCGTACGACTT--ATGTAGAGTCG    
B10A     CTAAGGG-CATCACAGACCTGTTATTGCTCTCTGTCTCGTACGACTT-ATGTAGAGTCGT    
2B2B     CTAAGGG-CATCACAGACCTGTTATTGCTCTCTGTCTCGTACGACTT--ATGTAGAGTCG   
2B1      CTAAGGG-CATCACAGACCTGTTATTGCTCTCTGTCTCGTACGACTT--ACGTAGAGTCG   
1B1      CTAAGGG-CATCACAGACCTGTTATTGCTCTCTGTCTCGTACGACTT--ACGTAGAGTCG    
3B1      CTAAGGG-CATCACAGACCTGTTATTGCTCTCTGTCTCGTACGACTT--ACGTAGAGTCG    
1B9      CTAAGGG-CATCACAGACCTGTTATTGCTCTCTCTCTCGTACGACTT--GTGTAAAGTCG   
2B9      CTAAGGG-CATCACAGACCTGTTATTGCTCTCTCTCTCGTACGACTT--GTGTAAAGTCG   
2B11A    CTAAGGG-CATCACAGACCTGTTATTGCTCTCTCTCTCGTACGACTT--GTGTAGAGTCG   
3RA3a    CTAAGGG-CATCACAGACCTGTTATTGCTCTCTGTCTCGTACGACTT--ATGTAGAGTCG   
4RA3     CTAAGGG-CATCACAGACCTGTTATTGCTCTCTGTCTCGTACGACTT--ATGTAGAGTCG   
3RA3b    CTAAGGG-CATCACAGACCTGTTATTGCTCTCTGTCTCGTACGACTT--ATGTAGAGTCG    
5ACA     CTAAGGG-CATCACAGACCTGTTATTGCTCTTTGTCTCTTACGACTTTGAACGTGAGTCG   
4ACA     CTAAGGG-CATCACAGACCTGTTATTGCTCTTTGTCTCTTACGACTTTGAACGTGAGTCG   
1ACA     NNAGGGG-CATCACAGACCTGTTATTGCTCTTTGTCTCTTACGACTTTGAACGTGAGTCG   
2ACA     CTAAGGG-CATCACAGACCTGTTATTGCTCTTTGTCTCTTACGACTTTGAACGTGAGTCG    
3ACA     CTAAGGG-CATCACAGACCTGTTATTGCTCTTTGTCTCTTACGACTTTGAACGTGAGTCG   
5ACL     CTAAGGG-CATCACAGACCTGTTATTGCTCTTTGTCTCTTACGACTTTGAACGTGAGTCG   
1ACL     CTAAGGG-CATCACAGACCTGTTATTGCTCTTTGTCTCTTACGACTTTGAACGTGAGTCG   
2ACL     CTAAGGG-CATCACAGACCTGTTATTGCTCTTTGTCTCTTACGACTTTGAACGTGAGTCG   
3ACL     CTAAGGG-CATCACAGACCTGTTATTGCTCTTTGTCTCTTACGACTTTGAACGTGAGTCG   
4ACL     CTAAGGG-CATCACAGACCTGTTATTGCTCTTTGTCTCTTACGACTTTGAACGTGAGTCG   
4AVA     CTAAGGG-CATCACAGACCTGTTATTGCTCTTTGTCTCTTACGACTTTGAACGTAAGTCG   
2AVA     CTAAGGG-CATCACAGACCTGTTATTGCTCTTTGTCTCTTACGACTTTGAACGTAAGTCG   
3AVA     CTAAGGG-CATCACAGACCTGTTATTGCTCTTTGTCTCTTACGACTTTGAACGTGAGTCG    
5AVL     CTAAGGG-CATCACAGACCTGTTATTGCTCTTTGTCTCTTACGACTTTGAACGTGAGTCG   
1AVL     NNNNGGG-CATCACAGACCTGTTATTGCTCTTTGTCTCTTACGACTTTGAACGTGAGTCG   
2AVL     CTAAGGG-CATCACAGACCTGTTATTGCTCTTTGTCTCTTACGACTTTGAACGTGAGTCG   
3AVL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTTGTCTCTTACGACTTTGAACGTGAGTCG   
4AVL     CTAAGGG-CATCACAGACCTGTTATTGCTCTTTGTCTCTTACGACTTTGAACGTGAGTCG    
 
 
  
400 
Epe      TGAATCCCTCTAAGAAGAG---------TATC-ATTCATAGGACCTT-------------    
Ecf      TGAATCCCTCTAAGAAGAG---------TATC-ATTCATAAGAC-TT-------------   
spini    TAAATGCCTCTAAGAAGAAACAATG-TTTGTCTACGCGCAAAAGAACGAGCC--AGAAA-    
Lsp      TCAATACCTCTAAGAAGAAACAACG-TTTGTCTACGCGCAAGAACGC-------------    
I4       TCAATACCTCTAAGAAGAAACAACG-TTTGTCTACGCGCAAGAACCG-------------   
I1       TCAATACCTCTAAGAAGAAACAACG-TTTGTCTACGCGCAAGAACGC-------------   
I2F2     TCAATACCTCTAAGAAGAAACAACG-TTTGTCTACGCGCAAGAACGC-------------   
1F2      TCAATACCTCTAAGAAGAAACAACG-TTTGTCTACGCGCAAGAACGC-------------   
B        TCAATACCTCTAAGAAGAAACAACG-TTTGTCTACGCGCAAGAACGC-------------   
2B12     TCAATACCTCTAAGAAGAAACAACG-TTTGTCTACGCGCAAGAACGC-------------   
3B2B     TCAATACCTCTAAGAAGAAACAACG-TTTGTCTACGCGCAAGAACGC-------------   
B2B      TCAATACCTCTAAGAAGAAACAACG-TTTGTCTACGCGCAAGAACGC-------------   
1B2B     TCAATACCTCTAAGAAGAAACAACG-TTTGTCTACGCGCAAGAACGC-------------   
F32      TCAATACCTCTAAGAAGAAACAACG-TTTGTCTACGCGCAAGAACGC-------------   
1B10A    TCAATACCTCTAAGAAGAAACAACG-TTTGTCTACGCGCAAGAACGC-------------   
1B10B    TCAATACCTCTAAGAAGAAACAACG-TTTGTCTACGCGCAAGAACGC-------------    
B10A     TCAATACCTCTAAGAAGAAACAACG-TTTGTCTACGCGCAAGAACGC-------------   
2B2B     TCAATACCTCTAAGAAGAAACAACG-TTTGTCTACGCGCAAGAACGC-------------   
2B1      TCAATACCTCTAAGAAGAAACAACG-TTTGTCTACGCGCAAGGACTCTCGCGCGAGCAC-   
1B1      TCAATACCTCTAAGAAGAAACAACG-TTTGTCTACGCGCAAGGACTCTCGCGCGAGCAC-   
3B1      TCAATACCTCTAAGAAGAAACAACG-TTTGTCTACGCGCAAGGACTCTCGCGCGAGCAC-   
1B9      TCAATACCTCTAAGAAGAAACAACG-TTTGTCTACACGCA-G------------------   
2B9      TCAATACCTCTAAGAAGAAACAACG-TTTGTCTACACGCA-G------------------   
2B11A    TCAATACCTCTAAGAAGAAACAACG-TTTGTCTACGCGTTAGAACGAGTAGTGTNNNNNN   
3RA3a    TCAATACCTCTAAGAAGAAACAACG-TTTGTCTACGCGCCGGAGCGC-------------   
4RA3     TCAATACCTCTAAGAAGAAACAACG-TTTGTTTACGCGCCGGAGCGC-------------   
3RA3b    TCAATACCTCTAAGAAGAAACAACG-TTTGTCTACGCGCCGGAGCGC-------------   
5ACA     TCAATACCTCTAAGAAGAAAACTTCCTACGCATATACTCGATAGGCAATCGACTCGCG--   
4ACA     TCAATACCTCTAAGAAGAAAACTTCCTACGCATATACTCGATAGGCAATCGACTCGCG--   
1ACA     TCAATACCTCTAAGAAGAAAACTTCCTACGCATATACTCGATAGGCAATCGACTCGCG--   
2ACA     TCAATACCTCTAAGAAGAAAACTTCCTACGCATATACTCGATAGGCAATCGACTCGCG--    
3ACA     TCAATACCTCTAAGAAGAAAACTTCCTACGCATATACTCGATAGGCAATCGACTCGCG--   
5ACL     TCAATACCTCTAAGAAGAAAACTTCCTACGCATGTACTCGATAGGCAATCGACTCGCG--   
1ACL     TCAATACCTCTAAGAAGAAAACTTCCTACGCATGTACTCGATAGGCAATCGACTCGCG--   
2ACL     TCAATACCTCTAAGAAGAAAACTTCCTACGCATGTACTCGATAGGCAATCGACTCGCG--   
3ACL     TCAATACCTCTAAGAAGAAAACTTCCTACGCATGTACTCGATAGGCAATCGACTCGCG--    
4ACL     TCAATACCTCTAAGAAGAAAACTTCCTACGCATGTACTCGATAGGCAATCGACTCGCG--   
4AVA     TCAATACCTCTAAGAAGAAAACTTCCTACGCATATACTCGATAGGCAATCAACTCGCGCG   
2AVA     TCAATACCTCTAAGAAGAAAACTTCCTACGCATATACTCGATAGGCAATCAACTCGCGCG   
3AVA     TCAATACCTCTAAGAAGAAAACTTCCTACGCATGTACTCGATAGGCAATCGACTCGCG--   
5AVL     TCAATACCTCTAAGAAGAAAACTTCCTACGCATGTACTCGATAGGCAATCGACTCGCG--   
1AVL     TCAATACCTCTAAGAAGAAAACTTCCTACGCATGTACTCGATAGGCAATCGACTCGCG--   
2AVL     TCAATACCTCTAAGAAGAAAACTTCCTACGCATGTACTCGATAGGCAATCGACTCGCG--   
3AVL     TCAATACCTCTAAGAAGAAAACTTCCTACGCATATACTCGATAGGCAATCGACTCGCG--   
4AVL     TCAATACCTCTAAGAAGAAAACTTCCTACGCATGTACTCGATAGGCAATCGACTCGCG--    
  
401 
Epe      -----TGTTGTTACGCATCGC----------CCCATGATTAAGCGGT--------GGACT   
Ecf      -----TGTTGTTACGCATCGC----------CCCATGATTAAGCGGT--------GGACT   
spini    --TCGCCGCTGAACAACGGGAGCTTAAGCACACTAAATCAGTGTCCATTCCCGCTCAAAC    
Lsp      ----GCGCCTCGAA-GC--CAAGG-AGAGGAGAACGTACTAACGCGAA-----GCGAAAG   
I4       ----GAGCACGAAA-GCG-CCCCT-ACATACGCGTCGAAGATGGCGAA-----CGTGAAC   
I1       -----GCGCCTCGAAGC--CAAGG-ATAGGAGAACGTACGAGCGCAAA-----GCGCAAG   
I2F2     -----GCGCCTCGAAGC--CAAGG-AGAGGAGAACGTACTAACGCGAA-----GCGAAAG   
1F2      -----GCGCCTCGAAGC--CAAGG-AGAGGAGAACGTACTAACGCGAA-----GCGAAAG   
B        -----GCGCCTCGAAGC--CAAGG-AGAGGAGAACGTACTAACGCGAA-----GCGAAAG   
2B12     -----GCGCCTCGAAGC--CAAGG-AGAGGAGAACGTACTAGCGCGAA-----GCGCAAG    
3B2B     -----GCGCCTCGAAGC--CAAGG-ATAGGAGAACGTACGAGCGCAAA-----GCGCAAG    
B2B      -----GCGCCTCGAAGC--CAAGG-ATAGGAGAACGTACGAGCGCAAA-----GCGCAAG   
1B2B     -----GCGCCTCGAAGC--CAAGG-ATAGGAGAACGTACGAGCGCAAA-----GCGCAAG    
F32      -----GCGCCTCGAAGC--CAAGG-ATAGGAGAACGTACGAGCGCAAA-----GCGCAAG   
1B10A    -----GCGCCTCGAAGC--CAAGG-AGAGGAGAACGTACTAGCGCGAA-----GCGCAAG   
1B10B    -----GCGCCTCGAAGC--CAAGG-AGAGGAGAACGTACTAGCGCGAA-----GCGCAAG   
B10A     -----GCGCCTCGAAGC--CAAGG-AGAGGAGAACGTACTAGCGCGAA-----GCGCAAG   
2B2B     -----GCGCCTCGAAGC--CAAGG-ATAGGAGAACGTACGAGCGCAAA-----GCGCAAG   
2B1      ---TCGCGCCTAGAGGC--GAAGC-CGAGGGTTGCTTAAGAGAGACAC-----ACATGAC   
1B1      ---TCGCGCCTAGAGGC--GAAGC-CGAGGGTTGCTTAAGAGAGACAC-----ACATGAC   
3B1      ---TCGCGCCTAGAGGC--GAAGC-CGAGGGTTGCTTAAGAGAGACAC-----ACATGAC    
1B9      GAGATCGTACGCGCGCCCAGAAGC-CGAATAAGANNNNNNNNNNNNNNNNNNNNNNNNNN   
2B9      GAGATCGTACGCGCGCCCAGAAGC-CGAATAAGANNNNNNNNNNNNNNNNNNNNNNNNNN   
2B11A    NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
3RA3a    ACACGCC-ACGCGAGATGCGAACG---AGTAAGAGAGTAAAA------------------   
4RA3     ACACGCC-ACGCGAGATGCGAACG---AGTAAGAGAGTAAAA------------------   
3RA3b    ACACGCC-ACGCGAGATGCGAACG---AGTAAGAGAGTAAAA------------------   
5ACA     --ACGCGCTAATAGGG-ACCCACGC---------ACCCACCCGTCGTT--YGCCGA-AGC    
4ACA     --ACGCGCTAATAGGG-ACCCACGC---------ACCCACCCGTCGTT--NGCCGA-AGC   
1ACA     --ACGCGCTAATAGGG-ACCCACGC---------ACCCACCCGTCGTT--YGCCGA-AGC   
2ACA     --ACGCGCTAATAGGG-ACCCACGC---------ACCCACCCGTCGTT--NGCCGA-AGC    
3ACA     --ACGCGCTAATAGGG-ACCCACGC---------ACCCACCCGTCGTT--YGCCGA-AGC    
5ACL     --ACGCACCAAGAGGGGACGCGTAGAAGCGGACGACACACGCGCGAAC--CGTTAAGAAC   
1ACL     --ACGCACCAAGAGGGGACGCGTAGAAGCGGACGACACACGCGCGAAC--CGTTAAGAAC    
2ACL     --ACGCACCAAGAGGGGACGCGTAGAAGCGGACGACACACGCGCGAAC--CGTTAAGAAC   
3ACL     --ACGCACCAAGAGGGGACGCGTAGAAGCGGACGACACACGCGCGAAC--CGTTAAGAAC   
4ACL     --ACGCACCAAGAGGGGACGCGTAGAAGCGGACGACACACGCGCGAAC--CGTTAAGAAC   
4AVA     CAGCGTATCGAGCAGG-CTCCGCACCGAGGGTGTCCACGCGCGTAAACG-CGCTTA----    
2AVA     CAGCGTATCGAGCAGG-CTCCGCACCGAGGGTGTCCACGCGCGTAAACG-CGCTTA----    
3AVA     --ACGCACCAAGAGGGGACGCGTAGCAGCGGACGACACACGCGCGAAC--CGTTAAGAAC    
5AVL     --ACGCACCAAGAGGGGACGCGTAGCAGCGGACGACACACGCGCGAA---CGTTAAGAAC   
1AVL     --ACGCACCAAGAGGGGACGCGTAGCAGCGGACGACACACGCGCGAAC--CGTTAAGAAC   
2AVL     --ACGCACCAAGAGGGGACGCGTAGCAGCGGACGACACACGCGCGAAC--CGTTAAGAAC   
3AVL     --ACGCGCTAATAGGG-ACCCACGC---------ACCCACCCGCCGTT--CGCCGA-AGC    
4AVL     --ACGCACCAAGAGGGGACGCGTAGCAGCGGACGACACACGCGCGAAC--CGTTAAGAAC    
 
  
402 
Epe      TGGAGTG--------------TTCGATACACCGGA---GATAC-----------------    
Ecf      TGGAGTG--------------TTCGATACAC-AGA---GATAC-----------------   
spini    TCGAAAGAAAGAGCGTGGTACTTCTCCGAACTAGGTGCACCCCCGCAGCCGCAAGACACG   
Lsp      CAGAGGAA---------------------------------------------CTCCATC   
I4       CACATAGAGCACGCGT--AAACG----------CACTCACGCAGTCAGAGGAACGCCGAC    
I1       ---------------------------------------------CAGAGGAACTCCGTC   
I2F2     ---------------------------------------------CAGAGGAACTCCATC   
1F2      ---------------------------------------------CAGAGGAACTCCATC   
B        ---------------------------------------------CAGAGGAACTCCATC    
2B12     ---------------------------------------------CAGAGGAACTCCGTC    
3B2B     ---------------------------------------------CAGAGGAACTCCGTC   
B2B      ---------------------------------------------CAGAGGAACTCCGTC    
1B2B     ---------------------------------------------CAGAGGAACTCCGTC   
F32      ---------------------------------------------CAGAGGAACTCCGTC    
1B10A    ---------------------------------------------CAGAGGAACTCCGTC   
1B10B    ---------------------------------------------CAGAGGAACTCCGTC   
B10A     ---------------------------------------------CAGAGGAACTCCGTC   
2B2B     ---------------------------------------------CAGAGGAACTCCGTC   
2B1      CCGTGAAGGCGTATAT--ATCTC-----------------------------TCTCCGTC   
1B1      CCGTGAAGGCGTATAT--ATCTC-----------------------------TCTCCGTC   
3B1      CCGTGAAGGCGTATAT--ATCTC-----------------------------TCTCCGTC    
1B9      NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
2B9      NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
2B11A    NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
3RA3a    -----------------------------------------------------CTCCCC-   
4RA3     -----------------------------------------------------CTCCCC-   
3RA3b    -----------------------------------------------------CTCCCC-   
5ACA     -TCCCG-----ACGAATGAAATACGCGAATGCCGCTAARAGGGAAGCGTGAAGCGCCGT-   
4ACA     -TCCCG-----ACGAATGAAATACGCGAATGCCGCTAANAGGGAAGCGTGAAGCGCCGT-   
1ACA     -TCCCG-----ACGAATGAAATACGCGAATGCCGCTAANAGGGAAGCGTGAAGCGCCGT-    
2ACA     -TCCCG-----ACGAATGAAATACGCGAATGCCGCTAANAGGGAAGCGTGAAGCGCCGT-   
3ACA     -TCCCG-----ACGAATGAAATACGCGAATGCCGCTAARAGGGAAGCGTGAAGCGCCGT-   
5ACL     -ACACGCGATCGCCAATGAAATACGAGTGCACACCTCGAGGGCGCGCGTGAAGCGCCGT-    
1ACL     -ACACGCGATCGCCAATGAAATACGAGTGCACACCTCGAGGGCGCGCGTGAAGCGCCGT-   
2ACL     -ACACGCGATCGCCAATGAAATACGAGTGCACACCTCGAGGGCGCGCGTGAAGCGCCGT-   
3ACL     -ACACGCGATCGCCAATGAAATACGAGTGCACACCTCGAGGGCGCGCGTGAAGCGCCGT-   
4ACL     -ACACGCGATCGCCAATGAAATA-GAGTGCACACCTCGAGGGCGCGCGTGAAGCGCCGT-   
4AVA     -TCCCG-------CAACGA--TACGAAAAGCTCGAAGACGCACACACGTGAAGCGCCGT-   
2AVA     -TCCCG-------CAACGA--TACGAAAAGCTCGAAGACGCACACACGTGAAGCGCCGT-    
3AVA     -ACACGCGATCGCCAACAAACTACGAGTGCACACCTCGAGGGCGCGCGTGAAGCGCCGT-   
5AVL     -ACACGCGATCGCCAACAAACTACGAGTGCACACCTCGAGGGCGCGCGTGAAGCGCCGT-   
1AVL     -ACACGCGATCGCCAACAAACTACGAGTGCACACCTCGAGGGCGCGCGTGAAGCGCCGT-   
2AVL     -ACACGCGATCGCCAACAAACTACGAGTGCACACCTCGAGGGCGCGCGTGAAGCGCCGT-   
3AVL     -TCCCG-----ACGAATNAAATACGCGAATGCCGCTAAAAGGGAAGCGTGAAGCGCCGT-    
4AVL     -ACACGCGATCGCCAACAAACTACGAGTGCACACCTCGAGGGCGCGCGTGAAGCGCCGT-    
 
  
403 
Epe      ----ACACGCAA--------------CACACGCATCCCCCCC-ACACCC--GCACAACGC   
Ecf      ----ACCCGCAA--------------CACACGCATCCCCCC--ACACTC--GCAAAACTC   
spini    ---------AAGT----------------------CCCCCG-AGCTCTCA-CGCGCAGCC   
Lsp      CTCGA---AAAC-----------------------AGGCACACGAACCCA-CGCGCAGCC   
I4       CTCAACGCGCAACGAGGCAGCGAACAACCCGCCAAAACTCGGGACACTCA-CGCGTAGCC   
I1       TTCGA----CAAC----------------------AGGCACACGAACCCA-CGCGCAGCC   
I2F2     CTCGA----AAAC----------------------AGGCACACGAACCAA-CGCGCAGCC   
1F2      CTCGA----AAAC----------------------AGGCACACGAACCAA-CGCGCAGCC   
B        CTCGA----AAAC----------------------AGGCACACGAACCAA-CGCGCAGCC   
2B12     CTCGA----CAAC----------------------AGGCACACGAACCAA-CGCGCAGCC   
3B2B     CTCGA----CAAC----------------------AGGCACACGAACCAA-CGCGCAGCC     
B2B      CTCGA----CAAC----------------------AGGCACACGAACCAA-CGCGCAGCC     
1B2B     CTCGA----CAAC----------------------AGGCACACGAACCAA-CGCGCAGCC     
F32      TTCGA----CAAC----------------------AGGCACACGAACCCA-CGCGCAGCC     
1B10A    TTCGA----C---------------------------GCACACGAACCAA-CGCGCAGCC     
1B10B    TTCGA----CAAC----------------------AGGCACACGAACCAA-CGCGCAGCC     
B10A     TTCGA----CAAC----------------------AGGCACACGAACCAA-CGCGCAGCC     
2B2B     TTCGA----CAAC----------------------AGGCACACGAACCAA-CGCGCAGCC     
2B1      CTCGA----CGACACATAGGCTCTCGAGC------GCGCACTCGAACCAA-CGCGCAGCC     
1B1      CTCGA----CGACACATAGGCTCTCGAGC------GCGCACTCGAACCAA-CGCGCAGCC     
3B1      CTCGA----CGACACATAGGCTCTCGAGC------GCGCACTCGAACCAA-CGCGCAGCC     
1B9      NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN     
2B9      NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN     
2B11A    NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN     
3RA3a    CTCGA----CGCAAGACTACGCAG-----------GCACGCACGAACCAA-CGCGCAGCC     
4RA3     CTCGA----CGCAAGACTACGCAG-----------GCACGCACGAACCAA-CGCGCAGCC     
3RA3b    CTCGA----CGCAAGACTACGCAG-----------GCACGC----ACCAA-CGCGCAGCC     
5ACA     CTCGA----------------------------------GT-------AATTACGCAGGA     
4ACA     CTCGA----------------------------------GT-------AATTACGCAGGA     
1ACA     CTCGA----------------------------------GT-------AATTACGCAGGA     
2ACA     CTCGA----------------------------------GT-------AATTACGCAGGA     
3ACA     CTCGA----------------------------------GT-------AATTACGCAGGA     
5ACL     CTCGA----------------------------------GT-------AATTACGGAGGA     
1ACL     CTCGA----------------------------------GT-------AATTACGGAGGA     
2ACL     CTCGA----------------------------------GT-------AATTACGGAGGA   
3ACL     CTCGA----------------------------------GT-------AATTACGGAGGA     
4ACL     CTCGA----------------------------------GT-------AATTACGGAGGA   
4AVA     CTCGA----------------------------------GT-------AATTACGCAGGA     
2AVA     CTCGA----------------------------------GT-------AATTACGCAGGA    
3AVA     CTCGA----------------------------------GT-------AATTACGGAGGA    
5AVL     CTCGA----------------------------------GT-------AATTACGGAGGA   
1AVL     CTCGA----------------------------------GT-------AATTACGGAGGA     
2AVL     CTCGA----------------------------------GT-------AATTACGGAGGA   
3AVL     CTCGA----------------------------------GT-------AATTACGCAGGA   
4AVL     CTCGA----------------------------------GT-------AATTACGGAGGA     
  
404 
Epe      AATCCC-GACAAGAAAAC--GCGCGCAAAGCA-------CAGAAAAGACA----------     
Ecf      AATCCC-GACAAGAAAGCGTTCGCAAAGCA---------CGAATAAGACA----------     
spini    ACGACG-GACTTGTGTGTGCTCGATAGAAGAGGCAGCGA------TGTAGAGGCTTTAAA     
Lsp      ACGGCG-GACTTGTGTGC--TCGA--AGTGAAGCAGCGT-CGGATTGCT-----------     
I4       ACGACG-GACTTGTGTGCGCTCGATAACAGAGACAGAGT----AAGGCACACACTCGAGA     
I1       ACGGCG-GACTTGTGTGC--TCGA--AGTGAAGCAGCGT-CTGATTGCT-----------     
I2F2     ACGGCG-GACTTGTGTGC--TCGA--AGTGAAGCAGCGT-CTGATTGCT-----------     
1F2      ACGGCG-GACTTGTGTGC--TCGA--AGTGAAGCAGCGT-CTGATTGCT-----------     
B        ACGGCG-GACTTGTGTGC--TCGA--AGTGAAGCAGCGT-CTGATTGCT-----------     
2B12     ACGGCG-GACTTGTGTGC--TCGA--AGTGAAGCAGCGT-CTGATTGCT-----------     
3B2B     ACGGCG-GACTTGTGTGC--TCGA--AGTGAAGCAGCGT-CTGATTGCT-----------     
B2B      ACGGCG-GACTTGTGTGC--TCGA--AGTGAAGCAGCGT-CTGATTGCT-----------     
1B2B     ACGGCG-GACTTGTGTGC--TCGA--AGTGAAGCAGCGT-CTGATTGCT-----------     
F32      ACGGCG-GACTTGTGTGC--TCGA--AGTGAAGCAGCGT-CGGATTGCT-----------     
1B10A    ACGGCG-GACTTGTGTGC--TCGA--AGTGAAGCAGCGT-CTGATTGCT-----------     
1B10B    ACGGCG-GACTTGTGTGC--TCGA--AGTGAAGCAGCGT-CGGATTGCT-----------     
B10A     ACGGCG-GACTTGTGTGC--TCGA--AGTGAAGCAGCGT-CGGATTGCT-----------     
2B2B     ACGGCG-GACTTGTGTGC--TCGA--AGTGAAGCAGCGT-CGGATTGCT-----------     
2B1      ACGGCG-GACTTGTGCGC--TCGAAAAGAGAAGCAGCGT-CGGATTGCT-----------     
1B1      ACGGCG-GACTTGTGCGC--TCGAAAAGAGAAGCAGCGT-CGGATTGCT-----------     
3B1      ACGGCG-GACTTGTGCGC--TCGAAAAGAGAAGCAGCGT-CGGATTGCT-----------     
1B9      NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN     
2B9      NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN     
2B11A    NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN     
3RA3a    ACGGCG-GACTTGTGTGC--TCGA--AGGGAAGCAGCGT-CGGATTGCT-----------     
4RA3     ACGGCG-GACTTGTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN     
3RA3b    ACGGCG-GACTTGTGTGC--TCGA--AGGGAAGCAGCGT-CGGATTGCT-----------     
5ACA     TCGGCG-GACTCTCCAGA--TCGCAAACGCACCCGTCAG-AGACGAGCGCGAGAG-----     
4ACA     TCGGCG-GACTCTCCAGA--TCGCAAACGCACCCGTCAG-AGACGAGCGCGAGAG-----     
1ACA     TCGGCG-GACTCTCCAGA--TCGCAAACGCACCCGTCAG-AGACGAGCGCGAGAG-----     
2ACA     TCGGCG-GACTCTCCAGA--TCGCAAACGCACCCGTCAG-AGACGAGCGCGAGAG-----     
3ACA     TCGGCG-GACTCTCCAGA--TCGCAAACGCACCCGTCAG-AGACGAGCGCGAGAG-----     
5ACL     TCGGCG-GACTCTCCAGA--TCGCAAACGCACCCGTCAG-----GCGCGCGAGAG-----     
1ACL     TCGGCG-GACTCTCCAGA--TCGCAAACGCACCCGTCAG-----GCGCGCGAGAG-----     
2ACL     TCGGCG-GACTCTCCAGA--TCGCAAACGCACCCGTCAG-----GCGCGCGAGAG-----     
3ACL     TCGGCG-GACTCTCCAGA--TCGCAAACGCACCCGTCAG-----GCGCGCGAGAG-----     
4ACL     TCGGCG-GACTCTCCAGA--TCGCAAACGCACCCGTCAG-----GCGCGCGAGAG-----    
4AVA     TCGGCG-GACTCTCCAGA--TCGCAAACGCAGGGGGTTA-----CCATGCGAGAG-----     
2AVA     TCGGCG-GACTCTCCAGA--TCGCAAACGCAGGGGGTTA-----CCATGCGAGAG-----     
3AVA     TCGGCG-GACTCTCCAGA--TCGCAAACGCAGGGGGTTA-----GCGCACGAGAG-----   
5AVL     TCGGCG-GACTCTCCAGA--TCGCAAACGCAGGGGGTTA-----GCGCACGAGAG-----    
1AVL     TCGGCG-GACTCTCCAGA--TCGCAAACGCACGCGCTAG-----GCGCACGAGAG-----     
2AVL     TCGGCG-GACTCTCCAGA--TCGCAAACGCACGCGCTAG-----GCGCACGAGAG-----   
3AVL     TCGGCG-GACACTCCAGA--TCGCAAACGCACCCGTCRA-AGACGAGCTCGAGAG-----     
4AVL     TCGGCG-GACTCTCCAGA--TCGCAAACGCACGCGCTAG-----GCGCACGAGAG-----     
  
405 
Epe      -----------CGGGCACGAG----CG----CACTC-----GCATACCTCACAA-----C     
Ecf      -----------CGGGCACGAA----CG----CACTC-----GCGTACCTCACAA-----C     
spini    AGTCTCTTCTACGCGTTGTCC----CT--CTCCC-------TAACGGTTTTTACACACAT     
Lsp      -------CCTCCGCGTTGACC----CT----CAC-------TGTCTATTTGTAC-----A     
I4       AGAATC-CCTCGCGAGCGCCGACGATTAAGCCCCTCTCTCTCTCCTGTTTTTACAC---A     
I1       -------CCTCCGCGTTGACC----TT----CAC-------TGTCTATTTGTAC-----A     
I2F2     -------CCTCCGCGTTGACC----TT----CAC-------TGTCTATTTGTAC-----A     
1F2      -------CCTCCGCGTTGACC----TT----CAC-------TGTCTATTTGTAC-----A     
B        -------CCTCCGCGTTGACC----TT----CAC--------GTCTATTTGTAC-----A     
2B12     -------CCTCCGCGTTGACC----TT----CAC-------TGTCTATTTGTAC-----A     
3B2B     -------CCTCCGCGTTGACC----TT----CAC-------TGTCTATTTGTAC-----A     
B2B      -------CCTCCGCGTTGACC----TT----CAC-------TGTCTATTTGTAC-----A     
1B2B     -------CCTCCGCGTTGACC----TT----CAC-------TGTCTATTTGTAC-----A     
F32      -------CCTCCGCGTTGACC----TT----CAC-------TGTCTATTTGTAC-----A     
1B10A    -------CCTCCGCGTTGACC----TT----CAC-------TGTCTATTTGTACAACNNN     
1B10B    -------CCTCCGCGTTGACC----TT----CAC-------TGTCTATTTGTACACA-NN     
B10A     -------CCTCCGCGTTGACC----TT----CAC-------NNNNNNNNNNNNNNNNNNN    
2B2B     -------CCTCCGCGTTGACC----TT----CAC-------TGTCTATTTGTAC-----A     
2B1      -------CCTTCGCGTTGTCC----TT----CTCTC-----TGTCGGTTTTTATCGC--A     
1B1      -------CCTTCGCGTTGTCC----TT----CTCTC-----TGTCGGTTTTTATCGC--A     
3B1      -------CCTTCGCGTTGTCC----TT----CTCTC-----TGTCGGTTTTTA-CGC--C     
1B9      NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN     
2B9      NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN     
2B11A    NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN     
3RA3a    -------CCTTCGCGTTGCCC----TT----CCC-------TGTCTATTTTTAAAC---A     
4RA3     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN     
3RA3b    -------CCTTCGCGTTGCCC----TT----CCC-------TGTCTATTTTTAAAC---A     
5ACA     -----------CGCGTTGG------TT--------------------------------A     
4ACA     -----------CGCGTTGG------TT--------------------------------A     
1ACA     -----------CGCGTTGG------TT--------------------------------A     
2ACA     -----------CGCGTTGG------TT--------------------------------A     
3ACA     -----------CGCGTTGG------TT--------------------------------A     
5ACL     -----------CGCGTTGG------TT--------------------------------A     
1ACL     -----------CGCGTTGG------TT--------------------------------A     
2ACL     -----------CGCGTTGG------TT--------------------------------A     
3ACL     -----------CGCGTTGG------TT--------------------------------A     
4ACL     -----------CGCGTTGG------TT--------------------------------A     
4AVA     -----------CGCGTTGG------TT--------------------------------A     
2AVA     -----------CGCGTTGG------TT--------------------------------A     
3AVA     -----------CGCGTTGG------TT--------------------------------A     
5AVL     -----------CGCGTTGG------TT--------------------------------A     
1AVL     -----------CGCGTTGG------TT--------------------------------A     
2AVL     -----------CGCGTTGG------TT--------------------------------A     
3AVL     -----------CGCGTTGG------TT--------------------------------A     
4AVL     -----------CGCGTTGG------TT--------------------------------A     
 
  
406 
Epe      TCTCCAGACGCAAGATCCAACCGTCTAG--------------------------------     
Ecf      TCTCCAGACGCAAGATCCAACCGTCTAG--------------------------------     
spini    TCTAGGAGTCAAGGATCCAGTCGTCTAATA----------------GCC-T---------     
Lsp      CACGTGTTTCAAGGATCCAGTCGTCTAATA----------------GCC-T---------     
I4       CATACATGGTAAGGATCCAGTCGTCTAATA----------------GCC-T---------     
I1       CATACATGGTAAGGATCCAGTCGTCTAATA----------------GCC-T---------     
I2F2     CATACATGGTAAGGATCCAGTCGTCTAATA----------------GCC-T---------     
1F2      CATACATGGTAAGGATCCAGTCGTCTAATA----------------GCC-T---------     
B        CATACATGGTAAGGATCCAGTCGTCTAATA----------------GCC-T---------     
2B12     CATACATGGTAAGGATCCAGTCGTCTAATA----------------GCC-T---------     
3B2B     CATACATGGTAAGGATCCAGTCGTCTAATA----------------GCC-T---------     
B2B      CATACATGGTAAGGATCCAGTCGTCTAATA----------------GCC-T---------     
1B2B     CATACATGGTAAGGATCCAGTCGTCTAATA----------------GCC-T---------     
F32      CACGTGTTTCAAGGATCCAGCCGTCTAATA----------------GCC-T---------     
1B10A    NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN     
1B10B    NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN     
B10A     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN     
2B2B     CACGTGTTTCAAGGATCCAGCCGTCTAATA----------------GCC-T---------     
2B1      CACGTGTTTCAAGGATCCAGCCGTCTAATA----------------GCC-T---------     
1B1      CACGTGTTTCAAGGATCCAGCCGTCTAATA----------------GCC-T---------     
3B1      CACGTGTTTCAAGGATCCAGCCGTCTAATA----------------GCC-T---------     
1B9      NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN     
2B9      NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN     
2B11A    NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN     
3RA3a    CACTTGCGTAAG--ATCCAGCCGTCTAATA----------------GCC-T---------     
4RA3     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN     
3RA3b    CACTTGCGTAAG--ATCCAGCCGTCTAATA----------------GCC-T---------     
5ACA     CACTTGC-TAGA--ATCCAGCCGTCTACTTTGGTTCCGTACGACGCGCCGTGNNNNNNNN     
4ACA     CACTTGC-TAGA--ATCCAGCCGTCTACTTTGGTTCCGTACGACGCGCCGTGGATACAGC     
1ACA     CACTTGC-TAGA--ATCCAGCCGTCTACTTTGGTTCCGTACGACGCGCCGTGGATACAGC     
2ACA     CACTTGC-TAGA--ATCCAGCCGTCTACTTTGGTTCCGTACGACGCGCCGTGGATACAGC     
3ACA     CACTTGC-TAGA--ATCCAGCCGTCTACTTTGGTTCCGTACGACGCGCCGTGGATACAGC     
5ACL     CTCGTAC-TAGA--ATCACGCCGTCTACTTTGGATCCGTACGGCGCGCC-T-GTTACAGC     
1ACL     CTCGTAC-TAGA--ATCACGCCGTCTACTTTGGATCCGTACGGCGCGCC-T-GTTACAGC     
2ACL     CTCGTAC-TAGA--ATCACGCCGTCTACTTTGGATCCGTACGGCGCGCC-T-GTTACAGC     
3ACL     CTCGTAC-TAGA--ATCACGCCGTCTACTTTGGATCCGTACGGCGCGCC-T-GTTACAGC     
4ACL     CTCGTAC-TAGA--ATCACGCCGTCTACTTTGGATCCGTACGGCGCGCC-T-GTTACAGC     
4AVA     CTTGTGC-TAGA--ATCACGCCGTCTACTTTGGATCCGTACAGCGCGCC-T-GTTACAGC     
2AVA     CTTGTGC-TAGA--ATCACGCCGTCTACTTTGGATCCGTACAGCGCGCC-T-GTTACAGC     
3AVA     CTCGTAC-TAGA--ATCACGCCGTCTACTTTGGAGNNNNNNNNNNNNNNNNNNNNNNNNN     
5AVL     CTCGTAC-TAGA--ATCACGCCGTCTACTTTGGATCCGTACGGCGCGCC-T-GTTACAGC     
1AVL     CTCGTAC-TAGA--ATCACGCCGTCTACTTTGGATCCGTACGGCGCGCC-T-GTTACAGC     
2AVL     CTCGTAC-TAGA--ATCACGCCGTCTACTTTGGATCCGTANGACGNNNNNNNNNNNNNNN     
3AVL     CACTTGC-TAGA--ATCACGCCGTCTACTTTGGTTCCGTACGCCGCG---T-GAAGCAAC     
4AVL     CTCGTAC-TAGA--ATCACGCCGTCTACTTTGGATCCGTACGGCGCGCC-T-GTTACAGC     
 
  
407 
Epe      -----------------------------------TTAGCAGGGGAGAGTCTCGTTCGTT   
Ecf      -----------------------------------TTAGCAGGGGAGAGTCTCGTTCGTT   
spini    ----CGCCGC-------------------------TTAGTAGGATAGAGTCTCGTTCGTT   
Lsp      ----CGCCGC-------------------------TTAGTAGGATAGAGTCTCGTTCGTT     
I4       ----CGCCGC-------------------------TTAGTAGGATAGAGTCTCGTTCGTT    
I1       ----CGCCGC-------------------------TTAGTAGGATAGAGTCTCGTTCGTT   
I2F2     ----CGCCGC-------------------------TTAGTAGGATAGAGTCTCGTTCGTT    
1F2      ----CGCCGC-------------------------TTAGTAGGATAGAGTCTCGTTCGTT    
B        ----CGCCGC-------------------------TTAGTAGGATAGAGTCTCGTTCGTT     
2B12     ----CGCCGC-------------------------TTAGTAGGATAGAGTCTCGTTCGTT   
3B2B     ----CGCCGC-------------------------TTAGTAGGATAGANNNNNNNNNNNN   
B2B      ----CGCCGC-------------------------TTAGTAGGATAGANNNNNNNNNNNN   
1B2B     ----CGCCGC-------------------------TTAGTANNNNNNNNNNNNNNNNNNN     
F32      ----CGCCGC-------------------------TTAGTAGGATAGAGTCTCGTTCGTT     
1B10A    NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN     
1B10B    NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN     
B10A     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
2B2B     ----CGCCGC-------------------------TTAGTAGGATAGAGTCTCGTTCGTT     
2B1      ----CGCCGC-------------------------TTAGTAGGATAGANNNNNNNNNNNN     
1B1      ----CGCCGC-------------------------TTAGTAGGATAGANNNNNNNNNNNN   
3B1      ----CGCCGC-------------------------TTAGTAGGATAGAGTCTCGTTNNNN     
1B9      NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
2B9      NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
2B11A    NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
3RA3a    ----CGCCGC-------------------------TTAGTAGGATAGAGTCNNNNNNNNN   
4RA3     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
3RA3b    ----CGCCGC-------------------------TTAGTAGGATAGAGTCTNNNNNNNN    
5ACA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
4ACA     AACGCGYCGCATTTACCGGATACAGCAGGCGCTGGTTAGCAGGAAAGAGTCTCGTTNNNN    
1ACA     AACGCGNCGCATTTACCG--------------TGGTTAGCAGGAAAGAGTCTCGTTCGTT     
2ACA     AACGCGNCGCATTTACCG--------------TGGTTAGCAGGAAAGAGTCTCGTTCGTT     
3ACA     AACGCGNCGCATTTACCG--------------TGGTTAGCAGGAAAGAGTCTCGTTCGTT     
5ACL     GA--CACCGCAGTTACCG--------------TGGTTAGCAGGAAAGAGTCTCGTNNNNN     
1ACL     GA--CACCGCAGTTACCG--------------TGGTTAGCAGGAAAGAGTCTCGTTCGTT     
2ACL     GA--CACCGCAGTTACCG--------------TGGTTAGCAGGAAAGAGTCTCGTTCGTT     
3ACL     GA--CACCGCAGTTACCG--------------TGGTTAGCAGGAAAGAGTCTCGTTCGTT     
4ACL     GA--CACCGCAGTTACCG--------------TGGTTAGCAGGAAAGAGTCNNNNNNNNN     
4AVA     GA--CACCGCAGTTACCG--------------TGGTTAGCAGGAAAGAGTCTNNNNNNNN   
2AVA     GA--CACCGCAGTTACCG--------------TGGTTAGCAGGAAAGAGTCTCGTTCGTT     
3AVA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
5AVL     GA--CACCGCAGTTACCG--------------TGGTTAGCAGGAAAGAGTCTCGTTCGTN    
1AVL     GA--CACCGCAGTTACCG--------------TGGTTAGCAGGAAAGAGTCTCGTTCGTT     
2AVL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
3AVL     G---CGCCGCATTTACCG--------------TGGTTAGCAGGAAAGAGTCTCGTTCGTT    
4AVL     G---CGCCGCATTTACCG--------------TGGTTAGCAGGAAAGAGTCTCGTTCGTT     
 
  
408 
Epe      ATCGGAATTAACCAGACAGATCACTCCACCAACTAAGAACGGCCATGCACC 
Ecf      ATCGGAATTAACCAGACAGATCACTCCACCAACTAAGAACGGCCATGCACC   
spini    ATCGGAATTAACCAGACAGATCACTCCACCAACTAAGAACGGCCATGCACC     
Lsp      ATCGGAATTAACCAGACAGATCACTCCACCAACTAAGAACGGCCATGCACC     
I4       ATCGGGATTAGCCAGACAAATCACTCCACCAACTAAGAACGGCCATGCACC    
I1       ATCGGGATTAGCCAGACAAATCACTCCACCAACTAAGAACGGCCATGCACC    
I2F2     ATCGGGATTAGCCAGACAAATCACTCCACCAATTAAGAACGGCCATGCACC    
1F2      ATCGGGATTAGCCAGACAAATCACTCCACCAACTAAGAACGGCCATGCACC 
B        ATCGGGATTAGCCAGACAAATCACTCCACCAACTAAGAACGGCCATGCACC     
2B12     ATCGGGATTAGCCAGACAAATCACTCCACCAACTAAGAACGGCCATGCACC    
3B2B     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
B2B      NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
1B2B     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
F32      ATCGGGANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN     
1B10A    NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
1B10B    NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
B10A     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
2B2B     ATCGGGATNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN     
2B1      NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN  
1B1      NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
3B1      NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
1B9      NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
2B9      NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
2B11A    NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
3RA3a    NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
4RA3     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
3RA3b    NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
5ACA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
4ACA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
1ACA     ATCGGAATTAACCAGACAGATCACTCCACCAACTAAGAACGGCCATGCACC   
2ACA     ATCGGAATTAACCAGACAGATCACTCCACCAACTAAGAACGGCCATGCACC  
3ACA     ATCGGAATTAACCAGACAGATCACTCCACCAACTAAGAACGGCCATGCACC    
5ACL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN    
1ACL     ATCGGAATTAACCAGACAGATCACTCCACCAACTAAGAACGGCCATGCACC     
2ACL     ATCGGAATTAACCAGACAGATCACTCCACCAACTAAGAACGGCCATGCACC     
3ACL     ATCGGAATTAACCAGACAGATCACTCCACCAACTAAGAACGGCCATGCACC     
4ACL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN     
4AVA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN     
2AVA     ATCGGAATTAACCAGACAGATCACTCCACCAACTAAGAACGGCCATGCACC     
3AVA     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN     
5AVL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN     
1AVL     ATCGGAATTAACCAGACAGATCACTCCACCAACTAAGAACGGCCATGCACC     
2AVL     NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN   
3AVL     ATCGGAATTAACCAGACAGATCACTCCACCAACTAAGAACGGCCATGCACC     
4AVL     ATCGGAATTAACCAGACAGATCACTCCACCAACTAAGAACGGCCATGCACC    
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